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FOR  OVER 


YEARS 


engineers  and  research  specialists  at  Watts  Regulator 
Company  have  directed  their  knowledge  and  applied  their 
skills  to  the  regulation  of  pressure  (Water,  Steam,  Air). 
Watts  has  been  an  outstanding  producer  of  PRESSURE 
REGULATORS  and  PLUMBING  and  HEATING  SAFETY  VALVES 
and  CONTROLS  —  a  dependable  source  of  finest  quality 
products. 

For  full  data  on  Watts  products  (the  world's  largest  line 
of  Plumbing  and  Heating  Specialties)  we  invite  correspond¬ 
ence. 


PRESSURE  REGULATORS  for  Commercial,  Industrial,  Institutional  application  .  .  . 


WATTS  Nos.  127  and  125  Single 
Seated  Pressure  Regulators,  Sizes 
to  4”  Initial  Pressures  up  to 
250  lbs. 

No  127  spring  type  —  Reduced 
pressure  range  10  to  100  lbs. 


No  125  weight  and  iever  type  — 
Reduced  pressure  ronge  1  to  15  lbs. 


Nl.  152 


WATTS  No.  152  Self-Contoined 
Single  Seoted  Pressure  Regulator, 
Sizes  ’a”,  3^”,  1". 

Iron  body  construction  with  bronze 
trim  for  initial  pressures  up  to  150 
lbs  Reduced  pressure  ranges  5-40, 
25  100  lbs 

Bronze  body  construction  for  initial 
pressures  up  to  250  lbs  and  reduced 
pressures  up  to  200  lbs 


WATER  SERVICE 


WATTS  No.  135  Self-Contoined  Re 
ducing  Valve.  All  bronze  unit  in¬ 
corporating  integral  stroiner.  Sizes 
^li"  to  2".  Initial  pressures  up  to 
250  lbs.  Reduced  pressure  ronge  30 
to  75  lbs. 


WATTS  No.  223  High  Capacity 
Self-Contained  Reducing  Valve,  Sizes 
^li”  to  2”.  Also  furnished  with 
separote  strainer,  specify  No.  223S. 
Initial  pressures  up  to  250  lbs. 
Reduced  pressure  ronge  30  to  75  lbs. 


WATTS  No.  127W  Remote  Control 
Diaphragm  Spring  Type  Pressure  Re 
ducing  Volve,  Sizes  V2"  to  3”. 
Initial  pressures  up  to  250  lbs.  Re¬ 
duced  pressure  ranges  available  from 
10  lbs.  to  100  lbs. 


Some  Straight  Talk 
On  Steam  Trap  Capacity 

•  •  •  or  pulling  away  the  curtain  of  confusion 
that  surrounds  steam  trap  capacity  ratings. 


Unfortunately,  for  the  steam  trap 
buyer,  the  subject  of  steam  trap  capac¬ 
ity  has  become  cloudy  and  confused 
by  a  landslide  of  claims,  counter¬ 
claims  and  inconsistent  “standards” 
for  measurement.  So  let’s  take  a  cold 
hard  look  at  this  subject  so  vital  to 
the  efficient  operation  of  your  plant. 

What  Determines 
Steam  Trap  Capacity? 

There  are  three  factors  that  deter¬ 
mine  the  capacity  of  a  steam  trap: 

1.  The  area  of  the  orifice. 

2.  The  density  of  the  condensate. 

3.  The  pressure  differential  across 
the  trap. 

Let’s  take  a  closer  look  at  each  of 
these: 

Area  of  orifice  is  usually  specified  by 
the  trap  manufacturer  or  can  be  cal¬ 
culated  from  the  diameter.  Nothing 
complicated  here. 

Density  of  condensate  depends  on 
temp>erature.  A  cubic  foot  of  cold 
water  weighs  62.4  lbs.  At  250°  F.  or 
15  psi,  it  weighs  less  than  59  lbs. 
This  is  important.  Don’t  overlook  it. 
Pressure  differential  across  the  trap 
is  most  significant.  And  it  is  compli¬ 
cated  by  the  many  factors  that  affect 
it,  such  as: 

1.  Pressure  drop  between  unit 
drained  and  the  trap  when  the  trap 
valve  is  open. 

2.  Distance  the  trap  valve  is 
moved  from  the  valve  seat. 

3.  Back  pressure  on  the  trap  with 
orifice  closed;  i.e.,  return  header 
pressure. 

4.  Increase  in  back  pressure  pro¬ 
duced  by  condensate  and  flash  steam 
flowing  in  the  discharge  line.  This 
in  turn  is  affected  by  the  diameter 
and  length  of  the  discharge  line,  plus 
friction  caused  by  valves  and  fittings. 

Orifice  Capacity 
Vs.  Steam  Trap  Capacity 

Figure  1  shows  a  W'  diameter  sharp- 
edged  orifice  at  the  end  of  a  pipe 
filled  with  cold  water  at  15  lbs.  pres¬ 
sure.  The  capacity  of  this  orifice, 
using  a  .61  coefficient  of  flow  would 
be  8,800  lbs.  per  hr.  Now,  would  this 
W'  orifice  if  used  in  a  %"  steam  trap 
installed  as  shown  in  Figure  2  pro¬ 
vide  the  trap  with  a  continuous  dis¬ 
charge  capacity  of  8,800  lbs.  of  hot 
condensate  per  hour?  The  answer  is 


“no”.  And  here  are  some  of  the  rea¬ 
sons  why: 

Density  of  condensate.  As  pointed 
out  above,  cold  water  weighs  62.4 
lbs.  per  cu.  ft.  At  15  lbs.  pressure 
and  250°  F.  water  weighs  less  than 
59  lbs.  per  cu.  ft.  This  difference  in 
density  alone  reduces  the  lbs.  per 
hour  capacity  of  the  orifice  by  over 
5%. 

Pressure  differential  across  the  trap. 
With  the  trap  valve  closed  we  have  a 
static  pressure  differential  of  15  psi. 
The  trap  valve  must  be  able  to  open 
against  this  pressure.  However,  this 
is  not  the  pressure  differential  that 
will  determine  the  capacity  of  the 
trap  valve. 

The  discharge  line  will  be  full 
of  a  mixture  of  flash  steam  and  con¬ 
densate.  To  keep  this  mixture  flow¬ 
ing  from  the  trap  outlet  to  the  return 
line  requires  a  pressure  differential. 
In  actual  capacity  tests  run  as  shown 
in  Figure  2  Gage  B  at  the  trap  outlet 
registered  11  lbs.  back  pressure. 
Thus  the  true  pressure  differential 
across  the  trap  was  about  4  lbs.  Un¬ 
der  these  conditions  the  measured 
capacity  of  the  trap  was  4,340  Ibs/hr. 
or  just  about  half  of  the  capacity  of 
the  W'  orifice  for  cold  water. 

How  Armstrong 

Determines  Capacity  Ratings 

Armstrong  trap  capacity  ratings  are 
based  on  hundreds  of  tests  under 
actual  operating  conditions.  In  these 
tests,  the  condensate  used  was  at  the 
steam  temperature  corresponding  to 
the  test  pressure.  Thus,  the  capac¬ 
ities  determined  take  into  account 
the  pressure  drop  that  occurs  when 
the  trap  orifice  opens  and  the  chok¬ 
ing  effect  and  back  pressure  of  the 
flash  steam.  Actual  installation  hook¬ 


ups  were  used  so  that  pipe  friction 
in  both  inlet  and  discharge  lines  as 
well  was  reflected  in  the  results. 

Let’s  go  back  to  the  example  cited 
above  and  in  Figure  2.  'The  trap 
referred  to  is  an  Armstrong  No.  213. 
While  it  did  test  out  at  4,340  lbs.  p>er 
hour  for  a  static  pressure  differential 
of  15  psi,  it  is  rated  in  the  catalog  at 
only  3900  lbs.  per  hour  for  this  pres¬ 
sure — just  to  be  on  the  safe  side. 

For  the  trap  buyer,  this  means  that 
Armstrong  Steam  Trap  capacities 
are  based  on  handling  condensate  at 
steam  temperature  for  the  stated 
static  steam  pressure  differential 
under  actual  working  conditions. 

Capacity  ratings  which  don’t  take 
into  account  all  of  the  variables  will 
be  misleading  and  may  lead  to  the 
selection  of  undersized  traps.  So 
whenever  you  specify  or  buy  traps 
be  sure  that  the  capacity  ratings  you 
work  from  are  realistic.  One  way  to 
be  sure  is  to  select  Armstrong  Traps 
with  guaranteed  capacity  ratings. 

•  »  • 

Additional  information  on  trap  ca¬ 
pacity  ratings,  plus  data  on  how  to 
correctly  size,  install  and  maintain 
steam  traps  for  any  pressure,  any 
temperature  and  any  load,  are  pre¬ 
sented  in  the  48-page  Armstrong 
Steam  Trap  Book.  Ask  your  local 
Armstrong  Representative  for  a  copy 
or  write: 

Armstrong  Machine  Works 
8466  Maple  Street 
Three  Rivers,  Michigan 

®  ARMSTRONG 
STEAM  TRAPS 


“See  our  Catalog  in  Sweet’s  Industrial  Construction  File” 
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If  your  code  requires  o  leod  closet 
bend,  adopter  ^1801-2-L  mokes 
the  connection  with  copper  tube 
easy.  The  3''  x  3  x  4  Tee 
“1811  connects  the  4"  closet 
waste  to  the  3"  stock. 


For  bocfc-fe^Mck  went*'  Rim,  fit- 
ting  #1835-3-3  lols  you  install 
throodod  nipplos  priw  to  pki*- 
toring. 


Here's  new  time-tover— required 
by  some  coder  —  #1870.  Note 
center  line  of  side  inlets  is  above 
center  line  of  the  main  3"  inlet. 


Sanitary  Tee  #1811-2  pravides 
fitting-to-fitting  connection,  elimi¬ 
nating  a  short  nipple  and  a 
soldering  operation. 


Double  long  turn  T-Y  #1836 
eliminates  the  double  Y-bronch 
and  45°  elbows  combination. 


A  fEW  TYPICAL  EXAMPLES  OF  TIME-SAVING  ANACONDA  FITTINGS 


THERE  IS  A  "RIGHT”  ANACONDA  FITTING  FOR  EVERY  CONNECTION.  With  solder- 
joint  fittings,  a  copper  tube  drainage  system  is  roughed  in  quickly  and  easily— even  when  the  work 
is  overhead  or  in  tight  quarters.  And  there  are  many  Anaconda  fittings  that  save  you  still  more  time, 
effort  and  cost  because  they  eliminate  the  need  to  assemble  several  fittings  or  a  combination  of  fit¬ 
tings  and  short  nipples.  Do  you  have  our  Catalog  C-12  “Anaconda  Copper  Tube  Fittings  and 
Valves”?  Every  size  (from  through  12”)  and  type  you  need  for  general  plumbing,  heating, 
air-conditioning  and  refrigeration  is  listed  for  ready  reference  and  ordering.  Write:  The  American 
Brass  Co.,  Waterbury  20,  Conn.  In  Canada:  Anaconda  American  Brass  Ltd.,  New  Toronto,  Ont. 


®  COPPER  TUBE  AND  FITTINGS  for  soil,  waste  and  vent  lines  ^ 

\  Available  through  plumbing  wholesalers.  Products  of  The  American  Brass  Company  iftwiim 


Preassembly — Saves  Time 


Longer  Lengths — Fewer  Joints 


Lightweight  Copper — Easier  Installation 


Compact  Connections — Save  Space 
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HIGH  SPOTS 


^  The  January  issue  of  ACH&V  will  contain  a  report  of  the  Fall  Conferences 
of  Building  Research  Institute,  recently  concluded  at  the  Shoreham  Hotel  in 
Washington,  D.C,  There  were  three  full  days  of  presentations  of  papers  and 
discussion  of  problems  common  to  architects,  engineers,  owners,  and  others  in 
the  building  industry.  We  will  present  in  as  succinct  a  form  as  possible  those 
portions  of  the  proceedings  that  were  of  value  of  our  readers  in  advance  of  the 
complete  proceedings,  which  BRI  will  publish  in  several  booklets  in  the  coming 
months. 

This  issue  contains  a  comprehensive  report  from  Atlantic  City  on  the 
ARI  Exposition  and  Conference.  Included  is  an  exclusive  interview  with  George 
S.  Jones,  ARI  managing  director,  who  explains  what  ARI  is  trying  to  do  and 
where  it  plans  to  go.  As  a  special  feature  of  the  report,  a  full  page  is  devoted  to 
interviews  with  engineers  and  contractors  who  stopped  at  the  ACH&V  booth  and 
gave  us  their  impressions  of  the  Exposition. 

The  series  of  Reference  Data  Sheets  on  pricing  and  engineering  estimating 
data  for  air  conditioning  and  refrigeration  continues  this  month  with  the  first  of  a 
series  of  four  data  sheets  containing  data  on  specific  types  of  installations:  stores, 
dairies,  food  lockers,  offices,  and  dozens  of  others. 


^  The  9th  Annual  Industrial  Ventilation  Conference,  co-sponsored  by  the 
Division  of  Occupational  Health  of  the  Michigan  Department  of  Health,  and  the 
College  of  Engineering,  Michigan  State  University,  will  be  held  February  15-18, 
1960,  at  the  Kellogg  Center  for  Continuing  Education,  Michigan  State  University, 
East  Lansing,  Michigan. 

It  will  consist  of  practical  lectures  and  demonstrations,  plus  informative 
classroom  design  sections  to  provide  up-to-date  factual  data  and  know-how  on 
fans,  hood  design,  make-up  and  system  performance.  Separate  staffs  of  qualified 
practicing  engineers  will  lead  the  workshop  sessions  in  both  industrial  and  mining 
ventilation  design  problems.  The  conference  is  open  to  engineers  and  contractors 
as  well  as  all  others  concerned  with  good,  practical  ventilation.  For  information, 
write  The  Kellogg  Center  for  Continuing  Education. 

^  Exhibits  at  the  2nd  Southwest  Heating  &  Air-Conditioning  Exposition  will 
feature  adaptability  of  equipment  to  climate,  that  is,  ability  to  balance  out  effects 
of  unpleasant  weather  in  any  climate  by  the  simplest  adaptations  of  their  basic 
designs. 

Above  normal  temperatures  are  characteristic  of  the  southwestern  climate 
and  the  Exposition  will  present  new  adaptations  of  evaporative  cooling.  By  con¬ 
trast,  sudden  dips  into  the  lows  produce  a  sharply  defined,  intermittent  heating 
problem,  and  the  year-round  air-conditioning  system,  as  typified  by  the  heat  pump, 
will  be  a  significant  feature  of  the  display,  as  will  many  supplementary  heating  units. 

The  Exposition  will  be  held  at  the  Dallas  Memorial  Auditorium,  February  1 
to  4,  1960,  under  the  auspices  of  the  American  Society  of  Heating,  Refrigerating 
and  Air-Conditioning  Engineers,  in  conjunction  with  its  meeting  there. 


^  The  eighth  annual  Golf  Outing  sponsored  by  Coyne  &  Delany  for  its  archi¬ 
tect,  engineer,  wholesaler,  and  contractor  friends  broke  all  attendance  records. 
Over  three  hundred  joined  company  representatives  for  dinner  at  Winged  Foot 
Country  Club  in  Mamaroneck,  N.  Y.  and  over  two  hundred  of  these  had  met 
earlier  (mi  the  club’s  famous  golf  links.  Bob  Duklauer,  of  the  plumbing  firm, 
Eugene  Duklauer,  Inc.,  walked  off  with  the  trophy  this  year  with  a  low  score  of  76. 


4 


DECEMIEt,  1959,  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


CharlMl.  Main,  Inc.,  Architects- Engineers 
Turner  Construction  Co.,  General  Contractors,  Original  Plant 
Parlni  Corporation,  General  Contractors,  Plant  Extension 
M.  J.  Flaherty  Co.,  Mechanical  Contractors,  Original  Plant 
John  Ventura  Connpany,  Mechanical  Contractors,  Plant  Extension 


Cooling  Coils 


Heating  Coils 
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AEROFIN  INSTALLED 


Modem  smooth-fin  design  of  Aerofin  coils  permits 
ample  heat-exchange  capacity  in  limited  space  — 
permits  the  use  of  high  air  velocities  without  turbu¬ 
lence  or  excessive  resistance. 

Aerofin  performance  data  are  laboratory  and  field 
proved.  You  can  safely  specify  Aerofin  coils  at  full 
published  ratings. 


^EROflN  CORPOPATION 


Western  Electric  Company 

NEW  MERRIMACK  VALLEY  WORKS  ^ 


Acres  oi  Floor  Space 


WASHINGTON  OVBRTONBS 


by  LORINS  F.  OVERMAN 


•  Over  and  above  the  tragictxnic  echoes  ol  the  Congressional  TV  Quiz  Show  quiz, 
principal  Washington  overtone  of  the  month  is  inflation. 

Steel  is  the  viUain  in  this  instance,  with  the  long  steel  strike  focussing  attention 
upon  the  effects  of  an  unending  spiral  (rf  wage-price  increases,  and  the  lack  of 
legislation  capable  (rf  arresting  the  spiral  in  time  to  keep  the  eccwiomy  and  the 
business  omununity  from  being  badly  hurt. 

Amtmg  the  overtones: 

Some  members  of  Congress,  among  them  Oregon’s  Senator  Morse,  are  readying 
legislation  for  introduction  at  the  January  session,  to  strengthen  the  government’s 
hand  in  halting  crippling  strikes. 

The  Congressional  Joint  Economic  Committee,  studying  the  inflation  spiral,  lays 
the  blame  squarely  at  the  door  of  the  steel  industry — management,  labor,  con¬ 
sumers.  Its  conclusions: 

(a)  If  steel  prices  had  behaved  like  other  industrial  prices,  the  total  wholesale 
price  index  would  have  risen  by  40%  less  over  the  last  decade,  and  less  by  52% 
since  1953.  Finished  goods  prices  would  have  risen  less  by  23  and  38%  respec¬ 
tively. 

(b)  The  increase  in  steel  prices  is  due  to  the  extraordinary  rise  in  wages  com¬ 
bined  with  only  an  average  rate  of  increase  in  productivity,  and  to  the  increase  in 
profits,  in  taxes,  and  in  depreciation  charges. 

(c)  Neither  the  increase  in  steel  wages  nor  the  increase  in  steel  prices  can  satis¬ 
factorily  be  explained  by  demand  factors  alone.  The  wage  and  price  behavior  of 
steel  represents  an  important  instance  ol  inflation  caused  to  a  substantial  degree  by 
the  exercise  (rf  market  power. 

(d)  The  rise  in  steel  prices  is  a  critical  part  of  the  inflation  in  industrial  goods 
prices  in  recent  years.  It  is  not  more  than  a  part  of  the  story  of  inflation  in  this 
period,  other  important  elements  being  the  run-up  in  machinery  prices,  the  rise  of 
construction  costs,  the  increase  in  service  costs,  and,  perhaps  equally  important,  the 
failure  of  prices  in  other  fields  to  fall. 

(e)  In  the  coming  years  the  nature  of  the  inflationary  hazards  facing  the  economy 
will  continue  to  change  as  they  have  in  the  past.  Continual  economic  analysis  and  a 
wide  range  erf  flexible  policies,  suited  to  the  specifics  of  the  changing  process  which 
determines  the  path  of  the  price  level,  are  necessary  if  price  stability  is  to  be 
promoted  without  affecting  the  growth  of  the  economy  adversely. 

In  line  with  suggestions  of  the  Joint  Economic  Committee,  although  independent 
of  its  reconunendations,  are  other  overtones  seeking  a  solution  of  the  problem: 

A  Citizens  Campaign  seeking  15  million  individual  “anti-inflation”  pledges  got 
under  way  during  November,  with  commendatory  addresses  by  Presi^nt  Eisen¬ 
hower,  Vice  President  Nixon  and  Senator  A.  Willis  Robertson  (D-Va.) 

The  pledge  covers  three  points: 

(a)  Opposition  to  inflationary  government  programs,  local,  state  or  national. 

(b)  A  prtunise  to  “buy  wisely”. 

(c)  A  promise  to  try  to  increase  personal  productivity. 

Natitmal  Association  of  Manufacturers,  in  a  statement  submitted  to  the  Con¬ 
gressional  Joint  Economic  Committee,  cited  three  problems  and  four  goals: 

(Continued  on  page  8) 
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Remove  Condensate  and  Air 
without  STEAM  LOSS 
with 


A  coi>i«t>  M— qf 
Low.  Mo4ia« 


Hoffman  Traps  incorporate  design 
features  which  assure  both  effective  and 
economical  removal  of  condensate  from 
steam  lines  and  equipment.  Typical  of 
Hoffman’s  complete  line  are  the  Traps 
illustrated,  each  with  removable  cover,  pin 
and  seat  for  quick  inspection  and  cleaning. 


Mro  Tkoriii 
otatie  Trapa  fj 
awvipa  wMh  radiatteo,  wi)ti| 


ateCa  and  aaati  ora  bnporttitt  aao^ 
ttntetkntal  ftaiutta 
to  iomg  life  and  tow  eoat  rnrviee, 
Madium  aad  Hifit  Praaaara 
Trapa  hava  atainlaw  atari  pfaia 
aad  ranawaUa  aaata. 


Guardian  of 
your  Fuel 
and  Comfort 


BuCKt-t  inr]  .Tin-  ,iSSfml 
rludmp  l••vpt  'oil  fum  pm  .  i 
stainless  ste»-;  pr-  ',j  i"t 
srrn  A  ioi  I-  'iiit  an  1  A  isin  ' 


designed  so  that  all  working  parts 


of  the  trap  are  a  part  of  the  re 


For  full  particulars,  write  for 


catalogs  on  Bucket  Traps,  Float 


and  Thermostatic  Traps  or 


Thermostatic  Traps. 


1 .  Complete  Thermostat  Assembly 

2.  Durable,  accurately  machined 
Valve  Lever  and  Seat  Assembly 

3-  Copper  Float  Ball  Assembly 

4.  Graphite  Impregnated  Asbestos 
Gasket 

5.  Heavy  Duty  Cast  Iron  Cover 


Float  and  Thermostatic  Traps  are 


AiMTEMANCE  COST 


movable  cover.  Once  in 


stalled  It  IS  not  necessary  to 


break  any  pipe  connection 


for  cleaning  and  repairing. 


600  SERIES  INVERTED 
BUCKET  TRAP 


Hoffman  Bucket  Traps  operate  intermittently 
and  are  ideal  for  draining  condensate  and  air 
from  steam  lines  or  equipment  where  large 
quantities  of  air  and  condensate  must  be  dis 
charged.  They  are  easily  inspected,  cleaned  and 
serviced  by  merely  removing  the  cover. 


HOFFMAN 

SPECIALTY  MANUFACTURING  CORP 

1700  WEST  lOth  STREET,  INDIANAPOLIS  7,  INDIANA 

Valves,  Traes.  Vacuum  and  Condensation  Pumos,  Forced  Hot  Water  Heating  Systems, 
stocked  and  sold  by  leading  Wholesalers  ot  Heating  and  Plumbing  Equioment. 
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WASHtNOTON  OVERTONES  (Continued  from  page  6) 

The  prcMEus — rising  labor  costs,  shortage  of  venture  capital,  and  the  rapidly 
increasing  OMnpetition  from  other  countries  for  both  feveign  and  dfMuestic  markets. 

The  goals — an  adequate  rate  of  growth  in  our  productive  potential;  substantially 
full  and  continuous  use  of  that  potential,  including  the  labor  force;  reasonable 
stability  of  prices,  and  a  detennined  vow  by  the  Am«ican  peofrfe  to  rerist  inflation. 

The  U.S.  Chamber  ot  Commerce,  recommending  a  three-fold  program  of  high 
emfrfoymetlt,  price  stability,  and  economic  growth,  presented  evidence  that  the  three 
are  not  incooipatible  if  carried  out  with  restraint. 

It  was  conceded,  however,  that  economic  growth  can  cause  temporary  unemploy¬ 
ment  by  introducing  technological  changes  making  certain  jobs  unnecessary.  T^ 
Chamber  contended  that  such  changes  spawn  other  and  better  jobs,  possibly  in 
other  communities.  i 

The  Chamber  proposed  to  implement  its  program  with  a  schedule  including  tax 
reform,  debt  limitation,  prom^  dissemination  of  information  by  government 
agencies,  and  a  flexible  monetary  policy  at  the  Federal  level. 

•  The  National  Lumber  Manufacturers’  Association,  meeting  mid-month  in  Wash¬ 
ington,  was  told  that  by  the  year  2000,  the  typical  American  family  will  earn 
$10,000  a  year  and  spend  an  average  of  $25,000  for  homes.  Speaker  was  Julian 
H.  Zimnmman,  head  of  the  Federal  Housing  Administratiem. 

Zimmerman  said  that  the  income  jump,  accompanied  by  a  doubling  of  the 
present  178-million  populaticm,  would  make  home  construction  and  furnishing  a 
$335-billion-a-year  industry.*  Such  a  figure  should  allow  ample  margin  for  air 
conditioning  systems. 

#.  Rural  Lines,  a  publication  of  the  Rural  Electrification  Administration,  pmnts  out 
that  some  mani^cturers  of  electrical  heating  apparatus  are  (U'oviding  inferior 
equipment  under  the  financing  plan  provided  by  a  special  section  ol  the  REA  Act. 

'  Comments  the  publication:  ‘The  electric  power  suppliers,  working  with  electrical 
heating  equipment  and  insulatimi  manufacturers,  the  electrical  contractors  and  the 
insulation  installers,  must  provide  the  overall  guidance  to  the  electrical  heating 
program  if  all  concerned  are  to  benefit” 

•  Project  Sparks — a  program  involving  radiation  hazards  to  fuel  and  other  volatile 
materials — is  being  undertaken  by  the  Bureau  of  Ships.  Other  Defense  Department 
studies,  with  industry  assistance,  are  concerned  with  possible  detmiation  of  (M-dnance 
and  fu^  by  radio-frequency  energy  emitted  from  radio  and  radar  transmitters. 

•  New  types  of  building  industry  statistics,  recommended  by  industry  as  being  of 
greater  service,  are  being  sought  by  the  Bureau  of  the  Census,  U.  S.  I>epartment  of 
Commote.  Among  changes,  the  Bureau  is  seeking  ways  to  report  housing  starts  in 
territories  where  building  permit  figures  are  not  available.  Means  gauging  the 
accuracy  of  building  permit  data  in  other  areas  is  also  under  study. 

Collection  d  statistics  on  maintenance,  repair  and  remodeling  is  also  contem¬ 
plated.  The  Bureau  is  accepting  as  a  guide  a  Users  Conference  report  which  assigns 
first  priority  to: 

(a)  Ad^tion  oi  a  survey  of  the  characteristics  of  new  housing  as  a  regular 
feature  of  the  Federal  Statistics  program. 

(b)  Continuation  of  efforts  to  improve  estimates  of  expenditures  for  mainte¬ 
nance,  repairs,  addidmis  and  alterations. 

(c)  Improvements  in  the  housing  starts  series  to  eliminate,  insofar  as  possible, 
the  inconsistencies  between  the  starts  series  and  the  Census  of  Housing  and  National 
Housing  Inventory  Data. 

(d)  Continuation  of  the  National  Housing  Inventory  as  a  regular  feature  oi  the 
Fe^ral  statistics  program. 

(e)  Beginning  work  leading  to  the  development  eff  an  adequate  Oost  Of  con¬ 
struction  index. 
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Shown  above  is  a  typical  office  building  Dual  Duct  layout.  It 
shows  a  floor  plan  for  known-occupancy  requirements  in  either 
a  new  or  modernized  old  building.  This  economical,  100%  all-air 
system  is  zoned  to  provide  selective  temperature  control  for  each 
enclosurei  Lack  of  under-window  space  is  avercome  by  installa¬ 
tion  of  overhead  mixing  units  feeding  air  to  slim  distributing 
headers  under  the  sill  of  the  windows.  This  takes  care  of  the  skin 
effect  of  the  building. 

Illustrated:  Buensod  Type  H  unit  designed  for  overhead  installa¬ 
tion,  generally  above  hung  ceilings.  The  unit  may  be  connected 
to  any  standard  ceiling  diffuser  or  grille.  Cutaway  shows  self- 
contained  volume  regulator  in  place. 


Buensod  Dual  Duct  air  mixing  units  are  the  flexible, 
economical  answer  to  your  floor-by-floor  air  distr4- 
bution  problems.  The  series  of  Buensod  diagram 
advertisements  (of  which  this  one  is  the  third)  illus¬ 
trates  this  fact.  The  first  advertisement  showed  a 
normal,  all-air  system  for  a  commercial  office  build¬ 
ing.  Anticipated  changes  in  space  arrangement 
required  much  flexibility.  The  second  advertisement 
presented  a  structure  with  the  air  system  supple¬ 
mented  by  radiation.  In  all  three  layouts  the  space 


arrangement  and  conditioning  requirements  are 
identical. 

And  in  this  third  advertisement,  fhe  plan  above 
shows  a  100%  all-air  Dual  Duct  system  for  the  floor 
plan  where  less  flexibility— fewer  changes  in  zones— 
are  expected. 

Dual  Duct  versatility  is  furfher  enhanced  by 
Buensod’s  exclusive  pre-balancing  of  units  at  the 
factory.  When  so  ordered,  they  will  immediately 
deliver  the  specified  air  volume  upon  installation. 


BUENSOD  dual-duct 


BUENSOdsuCEV 


Buensod-Stacey,  Inc.,  45  W«st  18  Strent,  N«w  York  11,  Now  York 
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NEWS  OF  THE  MONTH 


ELEaRONIC  SEARCHING  SERVICE  FOR  METALS  SOCIETY 

SCANS  100,000  INDEXED  DOCUMENTS  PER  HOUR 


An  electronic  metallurgical  search¬ 
ing  service  with  a  100,000  titles-per- 
hour  capacity  will  be  launched  early 
in  1960  by  the  American  Society  for 
Metals,  whose  headquarters  are  at 
Novelty,  Ohio,  east  of  Cleveland. 

The  new  facility,  to  be  known  as 
the  ASM  Metals  Documentation  Serv¬ 
ice,  will  literally  save  thousands  of 
dollars  for  those  needing  specific  in¬ 
formation  on  metallurgical  prob¬ 
lems,  said  Allan  Ray  Putnam.  ASM 
managing  director.  It  is  an  outgrowth 
of  four  years  of  research  and  pilot 
plant  experience  in  the  field  of  index¬ 
ing  and  machine  searching. 

The  new  service  was  announced  at 
the  Society’s  annual  meeting  held  in 
Hotel  Sherman,  Chicago,  in  conjunc¬ 
tion  with  the  41st  National  Metal 
Exposition  and  Congress. 

The  searching  project  will  supply 
subscribers  with  titles  and  informa¬ 
tion  about  documents  reporting  on 
any  aspect  of  metallurgical  science, 
engineering,  and  the  fabrication  and 
use  of  metal  parts  that  appear  in  the 
world’s  literature. 

The  pilot  program  was  conducted 
under  ASM  sponsorship  at  the  Center 
for  Documentation  and  Communica¬ 
tion  Research  of  Western  Reserve 
University,  Cleveland.  Ohio.  A  grant 
of  $75,000  by  the  Metal  Society  fi¬ 
nanced  the  experimental  work. 

Start  of  the  searching  service  on 
an  industry-wide  basis  awaits  de¬ 
livery  by  General  Electric  Company 
of  the  first  electronic  computer-type 
machine  specifically  designed  for  this 
searching.  The  unit  is  expected  to  be 
ready  early  in  the  new  year. 

Lightning  Speed 

When  in  operation  the  new  search¬ 
ing  machine  will  be  able  to  search 
100,000  indexed  documents  per  hour 
and  print  out  titles  and  sources  of 
those  pertinent  to  the  subscriber’s 
need. 

The  new  ASM  documentation  serv¬ 
ice  will  index  facts  and  names  of 
articles  and  publications  on  magnetic 
tape  where  it  will  be  ready  for  search¬ 
ing  within  one  to  two  weeks  after 


publication  for  domestic  journals  and 
within  a  month  for  foreign. 

Marjorie  Hyslop,  Metal  Society 
editor  and  director  of  the  pilot 
searching  program,  pointed  out  that 
the  purpose  of  the  new  service  will 
be  to  provide  a  selecting,  abstracting, 
indexing,  and  searching  service  that 
is  fast,  current,  and  thorough.  It  will 
cover  the  world’s  published  informa¬ 
tion  on  “metals,  all  their  production 
processes,  fabrication  methods,  prop¬ 
erties  and  applications,  equipment 
and  fuels,  and  refractories  where 
pertinent  to  metallurgical  processes.” 

Subscribers  Invited 

The  new  searching  service  will  in¬ 
vite  subscribers  giving  them  the  op¬ 
portunity  of  specifying  exactly  the 
areas  in  which  subject  matter  is  de¬ 
sired,  it  was  announced. 

The  system  is  devised  so  that  it  can 
be  extended  to  cover  “fringe”  areas 
bearing  on  metallurgical  fields.  It  is 
possible,  according  to  Mrs.  Hyslop, 
that  the  ASM  service  will  eventually 
include  something  like  40,000  docu¬ 
ments  per  year  instead  of  the  present 
12.000  that  constitute  the  metallurgi¬ 
cal  universe. 

The  ASM  interprets  broadly  “pub¬ 
lished”  material.  Included  are  the 
world’s  technical  and  scientific  peri¬ 
odical  literature  and  books,  as  well 
as  unclassified  government  reports, 
monographs  from  private  sources, 
and  commercial  publications. 

Ten  Years  of  Study 

More  than  ten  years  of  research 
have  gone  into  the  method  of  subject 
analysis  for  feeding  information  into 
the  searching  machine.  As  many  as 
100  indexing  terms  or  “descriptors” 
can  be  provided  for  one  document. 

Broadly,  the  GE-250  selector  acts 
as  a  built-in  thesaurus.  It  groups  sub¬ 
jects  together  that  should  go  together 
and  it  shows  function  in  its  proper 
relationship  to  the  information 
needed. 

The  searching  selector  stores  in¬ 
formation  on  magnetic  tape  with 
search  questions  stored  in  the  “mem- 


i-B-R  RESEARCH  HOUSE 

TO  TEST  VAUNCE  SYSTEM 

The  Valance  heating-cooling  sys¬ 
tem  made  news  at  the  Semi-Annual 
Meeting  of  The  Institute  of  Boiler 
and  Radiator  Manufacturers,  held 
November  10-12  at  Absecon,  N.  J. 
The  system  was  recommended  by  an 
I-B-R  committee  on  future  systems 
for  inclusion  in  this  coming  summer’s 
investigation  at  the  I-B-R  research 
house  in  Urbana,  Ill.  Performance 
data  obtained  there  will  be  studied 
along  with  cost  figures  as  part  of 
the  evaluation  which  will  determine 
whether  the  system  will  be  recom¬ 
mended  to  I-B-R  members. 

Developed  by  the  John  B.  Pierce 
Foundation,  of  New  Haven,  Conn., 
the  system  is  completely  hydronic, 
combining  cooling  and  heating  func¬ 
tions  in  one  relatively  simple  pack¬ 
age.  Basically,  it  consists  of  base¬ 
board  radiation  mounted  on  outside 
walls  near  the  ceiling.  This  creates, 
during  winter  operation,  a  heated  air 
layer  under  the  ceiling  which,  in 
turn,  furnishes  radiant  warmth  to 
objects  below.  During  summer  op¬ 
eration,  the  system  cools  air  which 
then  flows  downward,  by  gravity, 
over  heat-transmitting  outside  walls. 

Also  announced  at  the  meeting  was 
I-B-R’s  intention  to  embark  upon  an 
expanded  and  more  efficient  statisti¬ 
cal  program.  Emphasis  will  be  placed 
upon  the  replacement  type  of  installa¬ 
tion  to  determine  how  many  cast  iron 
boilers  are  replacing  old  cast  iron 
boilers,  steel  boilers,  or  warm  air 
furnaces. 


ory”  of  the  machine.  Inquiries,  as 
many  as  10,  on  magnetic  tape  are  fed 
into  the  unit  simultaneously.  Succes¬ 
sive  reels  are  searched  at  the  rate  of 
15,000  characters  per  second  for 
satisfaction  of  any  or  all  of  the  10 
inquiries. 

Wide  Uses 

The  new  ASM  service  will  be 
beneficial  to  concerns  isolated  from 
libraries.  It  will  aid  research  labora- 
(Continued  on  page  12) 
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remember  David  and  Gollathl 


ACTUAL  BURST  TEST  of  installed  1/2"  NIBCO 
wrot  copper  tee  shows  that  the  tubing  burst  at 
3760  p.  s.  i,.  and  that  nibco  wrot  fittings  are 
stronger  than  the  tube  they  join  .  .  ,  an  extra 
margin  of  safety  that  far  exceeds  pressure 
demands  of  liquids  or  gases  in  a  copper  system. 


Like  David  of  old,  NIBCO  wrot  copper  fittings 
are  strong  where  it  counts.  Wall  thicknesses  in 
the  NIBCO  "zone  of  strength”  (as  shown  in  the 
cutaway  tee,  for  example)  are  not  made  to  the 
"  L”  minimum  ASA  standard,  but  have  heavier 
than"K”  wall  thickness  of  metal...  additionally 
densified  in  processing.  This  is  but  one  reason 
why  NIBCO  fittings  are  specified  by  the  nation’s 
leading  contractors  and  service  organizations. 
See  your  NIBCO  wholesaler,  or  send  coupon  for 
FREE  CATALOe. 


I  NIBCO  INC.— Dept.  J-631 2  Elkhart,  Indteiia 


I  Please  send  "Catalog  I"  of  NIBCO  fittings. 
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News  of  the  Month 


ELECTRONIC  SEARCHING  SERVICE 

(Continued  from  page  10) 

lories,  libraries,  governmental  agen¬ 
cies,  engineering  and  scientific 
bodies,  plus  numerous  other  organi¬ 
zations  requiring  broad  specific 
metals  information. 

The  National  Science  Foundation 
is  now  considering  a  proposal  to 
cover  adjoining  or  overlapping  fields 
of  science.  Foundation  approval  of 
this  amplification  of  the  searching 
service  will  greatly  enhance  its  value 
to  subscribers,  according  to  Mr. 
Putnam. 

Additional  information  may  be 
procured  from  the  American  Society 
for  Metals,  Metals  Park,  Novelty, 
Ohio. 


SUBSTANTIAL  PROGRESS  CITED 

IN  OIL-BURNER  RESEARCH 

Substantial  progress  in  establish¬ 
ing  a  petroleum  industry  program  of 
oil-burner  research  was  reported  by 
an  American  Petroleum  Institute 
consultant. 

The  report  was  made  by  David  W. 
I.^klin  of  Battelle  Memorial  Insti¬ 
tute,  Columbus.  Ohio,  at  a  meeting 
of  the  Fuel  Oil  Committee  of  the  API 
in  Chicago.  Mr.  Locklin  is  research 
consultant  to  the  committee. 

A  study  of  research  possibilities 
already  has  stimulated  industry-wide 
interest  in  improving  oil  burners, 
Mr.  Locklin  said.  Research  is  under 
way,  he  said,  in  the  atomization  of 
fuels,  fuel-air  mixing,  catalytic  and  sur¬ 
face  combustion,  combustion  acous¬ 
tics,  new  fuel-oil  uses,  new  types  of 
burners,  modifications  of  existing 
burners,  and  improvement  in  field 
installations  to  assist  marketing  and 
servicing  organizations  to  retain  their 
present  customers. 

Within  two  or  three  months,  a 
bibliography  and  review  literature 
will  be  established  to  speed  the  com¬ 
munication  of  new  ideas  and  data  to 
all  the  industry. 

The  first  of  several  technical  dis¬ 
cussion  conferences  has  been  held 
uncovering  “significant  research  re¬ 
sults,  including  new  and  unpublished 
data,"  the  consultant  said.  He  esti¬ 
mated  oil  refiners  now  are  spending 
about  $500,000  a  year  on  fuel-oil 
research. 


TWO  TEAMS  OF  PLUMBERS  COMPETE  UNDER  SUPERVISION 

TO  PROVE  THAT  COPPER  PLUMBING  IS  FASTER  TO  INSTALL 


To  prove  that  all-copper  plumbing 
can  be  installed  faster  and  at  less  cost 
than  ferrous  piping,  a  copper  tube 
manufacturer  sponsored  timed  com¬ 
parative  installations  of  two  identical 
rough  plumbing  systems,  one  in  cop- 


Tools  used  in  copper  tube  installa¬ 
tion  (top)  and  ferrous  pipe  (bottom) 
installation  are  shown  for  comparison 
following  completion  of  copper  instal¬ 
lation  at  end  of  first  day.  Note  condi¬ 
tion  of  plumbers  after  having  worked 
the  same  length  of  time  with  the  two 
materials.  Copper  weighs  about  one- 
third  as  much  as  cast  iron. 


Mr.  Locklin  listed  as  concepts  hav¬ 
ing  promise  of  future  research:  con¬ 
trolled  recirculation  of  combustion 
products,  catalytic  and  surface  com¬ 
bustion.  vaporization  in  precombus¬ 
tion  zones,  unsteady-state  combustion, 
unusual  atomization  techniques,  and 
modified  systems  for  combustion  air. 

Research  men,  he  said,  also  are 
considering  less  familiar  uses  for 
fuel  oil.  Among  these  he  li.sted  uses 
for  household  appliances  and  direct 
generation  of  electricity. 


per,  the  other  in  ferrous  pipe,  in  two 
identical  framed  structures. 

Performed  under  field  conditions 
in  Waterbury,  Conn.,  on  October  22, 
and  sponsored  by  Chase  Brass  &  Cop¬ 
per  Co.,  subsidiary  of  Kennecott 
Copper  Corporation,  the  installations 
were  done  simultaneously  by  work¬ 
men  of  tbe  plumbing  firm  of  Roman- 
iello  Bros.,  Inc.  All  work  was  done 
under  the  close  supervision  of  the 
Waterbury  Plumbing  Inspector,  Wil¬ 
fred  Garrity,  and  two  instructors 
from  local  plumbing  apprentice  train¬ 
ing  centers. 

Two  identical  structures  were  con¬ 
structed  indoors  to  eliminate  the 
possible  effects  of  weather.  All  ma¬ 
terials  and  tools  were  ordered  and 
delivered  to  the  site  in  advance.  No 
prior  study  of  the  schematic  of  the 
plumbing  layout  was  allowed  so  that 
both  teams  began  work  on  an  equal 
footing.  At  least  one  supervisor  was 
present  to  observe  progress  at  all 
times  and  work  was  restricted  to  a 
normal  working  day  of  eight  hours 
with  a  half-hour  for  lunch. 

Save  2%  Hours 

When  the  two  installations  were 
finished,  it  w'as  established  that  the 
all-copper  system  was  completely  in¬ 
stalled  in  7^/2  hours,  as  opposed  to 
101/4  hours  for  the  ferrous  system. 
Thus  the  all-copper  system  took  27% 
less  time  to  complete.  Total  cost  of 
the  copper  system,  installed,  was 
$209.09,  and  the  ferrous  system 
$233.97,  including  materials,  labor, 
overhead,  and  profit  for  the  contrac¬ 
tor.  The  system  design  was  that  of 
a  typical  low-cost  home  and  included 
a  full  bath  and  a  kitchen  with  pro¬ 
visions  for  a  dishwasher  or  washing 
machine,  all  on  one  floor. 

Tabulations  of  materials  employed 
were  determined  by  listing  them  as 
the  two  systems  were  torn  down,  so 
that  only  the  costs  of  materials  used 
were  included  in  cost  analyses. 

Savings  Will  Vary 

According  to  Chase  executives,  the 
economies  of  using  all-copper  plumb¬ 
ing  as  proven  by  the  direct  compari¬ 
son  depend  upon  a  number  of  local 
factors.  The  major  savings  are  in 
(Concluded  on  page  123) 
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NEW 


Longer  Life 
Lower  Differentials 
Attractive  Appearance 

Using  an  improved  bellows  design,  these  new  A-B  controls 
combine  exceptionally  low  differentials  with  extremely  long 
life  —  even  when  cycled  from  zero  to  maximum  setting. 
Both  the  range  and  differential  setting  are  easily  adjustable 
— and  a  scale  shows  the  operating  point  of  the  control. 

The  precision  snap-action  switch  in  these  controls  has  no 
“dead  center” — operation  is  absolutely  positive.  Vibration  or 
mounting  angle  cannot  cause  faulty  operation.  And  the  pure 
silver  contacts  assure  millions  of  trouble  free  operations — 
without  maintenance. 

For  accurate  and  reliable  control  of  pressure  or  temperature, 
you’ll  find  nothing  to  equal  these  new  controls — they’re  A-B 
quality  throughout.  Don’t  delay  —  write  for  details. 

Allen-Bradley  Co.,  1330  S.  Second  St.,  Milwaukee  4,  Wis. 
In  Canada:  Allen-Bradley  Canada  Ltd.,  Galt,  Ont. 


Bulletin  837  Bulletin  836  Bulletin  836 

Temperature  Control  Pressure  Control  Pressure  Control 

equipped  with  capil-  for  tow  in  NEMA  Type  4 

lory  lube  and  bulb.  pressures.  enclosure. 


TEMPERATURE  RANGES 

From  -150*Flo  490*F 


PRESSURE  RANGES 

From  30*  vacuum  (Hg) 
to  900®  psi 


Quality 
Motor  Control 
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^cientiiic  ^^fontierA 


Many  of  the  items  reported  here'  over  the  last  two 
years  under  the  general  category  of  “Scientific  Fron¬ 
tiers”  are  rapidly  losing  much  of  their  “frontier”  quality. 
They  are  upon  us,  either  in  the  form  of  commercially 
available  items,  or  as  ideas  and  concepts  that  are  reach¬ 
ing  recognition,  if  not  fruition.  Three  cases  in  point 
are  fuel  cells  (November,  1959),  tidal  energy  (May, 
1958),  and  thermoelectricity  (December,  1958). 

•  Allis-Chalmers  Manufacturing  Co.  has  recently  dem¬ 
onstrated  the  first  vehicle  powered  by  fuel  cells,  a 
source  of  energy  which  the  company  said  some  day  may 
provide  electric  power  for  homes  and  factories,  and  pos¬ 
sibly  military  weapons  or  space  vehicles.  The  fuel-cell- 
powcred  vehicle  is  an  experimental  tractor  of  commer¬ 
cial  size.  It  develops  at  least  3000  lb  of  drawbar  pull, 
enough  to  drag  a  two-bottom  plow  through  hard,  dry 
ground.  Electricity  that  drives  the  tractor  comes  from 
1008  individual  fuel  cells.  These  are  joined  in  112 
units  oi  nine  cells  each.  The  112  units  are  arranged 
in  four  banks,  and  electricity  can  be  taken  from  any 
combination  of  the  banks.  A  mixture  of  gases,  largely 
propane,  fuels  the  cells. 

•  An  international  board  of  engineers  has  reported  that 
expenditure  of  more  than  a  half-billion  dollars  to  gen¬ 
erate  electricity  from  the  tides  oi  Passamaquoddy  Bay 
is  economically  justified.  Passamaquoddy  Bay  lies  on 
both  sides  (rf  the  United  States-Canadian  boundary,  be¬ 
tween  Maine  and  New  Brunswick,  Canada.  It  is  an 
arm  of  the  Bay  of  Fundy,  which  has  the  greatest  tidal 
movement  in  the  world,  amounting  to  more  than  fifty 
feet.  The  report,  based  on  a  three-year  survey,  takes 
much  of  the  fantasy  out  of  the  forty-year  dream. 

The  engineers  reported  that  a  tidal  power  project  at 
this  location  can  be  built  and  operated  to  produce  an 
average  annual  energy  output  of  1,843,000,000  kwh. 
The  engineers  concluded,  however,  that  for  maximum 
power  benefits,  the  project  would  have  to  be  combined 
with  an  auxiliary  power  source.  They  determined  that 
the  most  favorable  arrangement  would  be  to  combine 
the  tidal  power  with  a  hydroelectric  auxiliary  at  the 
Rankin  Rapids  site  on  the  upper  St.  John  River  in 
Maine. 

•  Whirlpool  Corporation  announced  the  development 
of  four  new  thermoelectric  devices  at  a  symf)osium  held 
recently  in  Washington,  D.  C.  Attending  the  confer¬ 
ence  were  members  of  the  Armed  Services  and  Govern¬ 
ment  interested  in  and  concerned  with  all  aspects  of 
thermoelectricity. 

The  new  devices  described  include  a  compact  water 
purificaticm  apparatus  which  uses  the  dual-effect  thermo¬ 
elements  simultaneously  for  evaporating  and  con¬ 
densing,  thus  eliminating  the  large  quantities  of  cooling 


water  presently  required.  A  second  development  is  a 
multi-compartment  food  cabinet  for  long  range  aircraft 
personnel  which  holds  pre-cooked  meals  in  a  frozen 
state  until  a  few  minutes  before  serving  time  when,  by 
merely  reversing  the  electric  current  flow  through  the 
thermoelements,  the  refrigerated  compartment  contain¬ 
ing  the  individual  meal  becomes  an  oven  and  quickly 
heats  the  meal  to  serving  temperature  without  affecting 
other  frozen  meals  contained  in  the  cabinet. 

Two  further  devices  utilize  the  principle  of  a  thermo¬ 
couple.  In  one,  an  electric  current  generated  directly 
by  otherwise  wasted  heat,  operates  a  Sprengel-type  mer¬ 
cury  pump  suitable  for  gases  and  liquids.  The  other 
utilizes  a  thermal  junction  and  mercury  to  operate  gas 
or  fluid  valves. 

•  And,  according  to  Westinghouse  Electric  Corp.,  the 
fighting  man  of  the  future  may  be  individually  air  con¬ 
ditioned.  Placed  inside  a  protective  garment,  a  mini¬ 
ature  air  conditioner  would  create  an  artificial  environ¬ 
ment,  keeping  the  man  dry  and  comfortable  at  temper¬ 
atures  ranging  from  the  below-zero  cold  of  the  far  North 
to  the  searing  heat  of  the  tropics. 

Dr.  R.  A.  Ramey,  manager  of  the  company’s  new 
products  engineering  department,  said  that  the  air  con¬ 
ditioner  is  being  developed  for  the  clothing  and  textile 
division  of  the  U.  S.  Naval  Supply  Research  and  De¬ 
velopment  Facility,  Bayonne,  N.  J.,  where  it  will  be 
built  into  an  experimental  “lightweight,  impermeable, 
insulated,  personnel  protective  garment.”  The  complete 
air  conditioner  will  consist  of  three  main  components: 
a  thermoelectric  cooling  and  heating  unit,  a  lightweight 
battery  power  supply,  and  a  blower  system  to  circulate 
the  air  inside  the  unit.  The  air  conditioner  will  be  de¬ 
signed  to  maintain  the  temperature  in  the  suit  at  com¬ 
fortable  levels,  roughly  equal  to  that  normally  encoun¬ 
tered  on  a  pleasant  summer  day,  while  the  suit  is  being 
worn  in  temperatures  ranging  from  40  below  zero  to 
1 35  deg.  F. 

The  conditioned  air  circulating  inside  the  Navy  suit 
will  not  be  used  for  breathing  purposes.  A  separate 
external  system,  provided  by  the  Government,  will  sup¬ 
ply  air  for  respiration.  Efficient,  rechargeable  batteries 
will  power  the  air  conditioner  and  supply  enough  elec¬ 
trical  energy  to  operate  the  suit  for  a  minimum  of  one 
hour.  In  addition,  the  suit  will  be  designed  so  that  it 
can  be  plugged  into  an  external  power  source  to  be 
used  when  time  and  conditions  warrant. 

This  is  in  addition  to  other  Westinghouse  commer¬ 
cial  developments  in  the  field  of  thermoelectricity, 
including  a  clock-controlled  bottle  warmer  and  cooler, 
a  mobile  hostess  cart  with  both  refrigeration  and  oven 
compartments,  and  a  “hot-cold-light”  panel  which  com¬ 
bines  into  a  single  operating  unit  thermoelectric  cooling 
and  heating  and  electroluminescent  lighting. 
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IN  TUBING, 
Nothing  Beats  Copper! 

IN  COPPER  TUBING, 
Nothing  Beats  H  :; 


it  1 1  ; 

?l 


For  FINNED 
COPPER  TUBE 
Specify  RBADI-FIN< 

A  lino  of  hoot  transfor  tubing  mado  by  Roodi- 
Fin  Mfg.  Co.,  inc.  (a  subsidiary  of  loading 
Tubo  Corp.,  at  loading.  Pa.).  Tho  oxtondod 
surfaco  is  oxtrudod  from  tho  tubo  wall,  thus 
oliminating  tho  possibility  of  fin  failuros  rosult- 
ing  from  thormal  shock,  corrosion  and  orosion. 
This  “ono-pioco"  (intogrol)  construction  pro- 
vidos  maximum  hoot  transfor  officioncy,  ruggod- 
noss,  oosy  fabrication  and  froodom  from 
fouling,  it's  ovoiloblo  in  Wotor  Tubo  typos 
with  finnod  or  plain  ends  and  in  Condonsor 
Tubo  typos  with  finnod,  plain  or  strippod  onds. 


RCADI-FIN 
TYPE  W/H 


Also  Specify  READ***® 

COPPBt  TUBE 

•  ““Ss  &  COPPER  PIPE 
[I^threaoless copper  pipe 


Tub 


And 

IID  BRASS 
PIPE  J 


Sold  \> 
Through  \ 
Whofotafors 

Only  ^ 


READING 


>  Famous  for  Accurato  and  Fino  Finish  Tubing 
•  Quality  Controlled  from  Start  to  Finish 


TUBE  CORPORATION 


Empire  State  Building,  New  York  1,  N.  Y.,  Plant:  Reading,  Pa. 
Distribution  Dopots: 


A 

MADE  mUS* 
TO  The  STSNOSROS 


REAOMG,  PJL 

ATLMIT«,CiL 

690  Murphy  Ave. 


WOODSIDE,  LL,  ICY. 

57-17  Northern  Blvd. 


PHHJIDELPHU,  P/L 

921  Penn  St 


CHICAGO,  ILL 

305  W.  31st  St 


CLEVELAND,  OHIO 

4615  Perkins  Ave. 


690  Murphy  Ave.  OAKLAND,  CAUF.  LOS  ANGELES,  CALMF.  DENVER,  COLO.  HOUSTON,  TEXAS 

S.W..  Unit5,  Bldg.  B  410  Hegenberger  Rd.  120  No.  Santa  Fe  Ave.  2845  Walnut  St  1121  Roth  well  St 

DALLAS,  TEXAS — 9000  Sovereign  Row,  Brook  Hollow  Industrial  District 
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TOUGH  BUYERS  DEMAND  REZNOR  FIVE-WAY  HEATERS 

to  project  heat  where  needed  on  “difficult”  jobs ...  with  no  waste! 


When  cranes,  production  machinery 
or  huge  inventory  stacks  require  ab¬ 
normally  high  heater  placement,  you 
heuje  to  be  a  “tough  buyer”  to  do  a 
proper  heating  job!  You  have  to  de¬ 
liver  a  unit  that  will  project  heat 
where  it’s  needed  .  .  .  with  no  waste 
of  fuel  or  heat.  That’s  why  so  many 
heating  contractors  now  demand  the 
new  Reznor  Five- Way  Heater,  which 
projects  heat  downward,  even  from  a 
height  of  40  feet,  to  the  spot  where 
heat  is  needed,  and  (with  the  optional 
5-way  diffuser)  in  as  many  as  five 
directions  at  once! 


LOWER  FUEL  COSTS-By  spotting 
heat  accurately,  the  Five- Way  Heater 
maintains  complete  comfort  with  less 
fuel;  keeps  fuel  bills  low. 

LOWER  INSTALLATION  COSTS- 
The  entire  assembly  installs  quickly, 
requiring  only  gas,  flue  and  power 
connections. 

Available  with  aluminized  or  stainless 
steel  heating  elements  and  gas  modu¬ 
lation.  Electric  ignition  is  optional. 

For  information,  phone  your  Reznor 
distributor,  or  write  Reznor  Manufac¬ 
turing  Co.,  Dept.  64C,  Mercer,  Pa. 


The  heating  world  is  full  of 
tough  buyers;  that's  why 
Reznor  is  the  world's  largest 
selling  direct-fired  heater! 

REZNOR 

HEATERS 

“THE  TOUGH  BUYERS’  LINE” 
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amaslHf  •inci* 
4mt  lll•tstur•  iti|i»id 
imlic«t«r  tkot  NikM  tli« 
gwM  w«rk  Mit  M  S«rvicii^ 


A  Single  Green  Dot 
indicates  when 
the  system  is  DRY... 
a  Full-view  Sight  Glass 
shows  if  the  system 
is  Fully  Charged ! 


Seeing  is  believing!  When  the  indicator  is  green... system 
is  dry... no  worries.  When  yellow... system  too  wet... danger 
ahead,  immediate  action  necessary.  When  chartreuse ...  the 
caution  range  or  warning  signal... change  drier  before  serious 
trouble  develops.  These  color  changes  are  supported  by 
accurate  calibrated  data  giving  the  moisture  content  in  PPM 
at  various  liquid  line  temperatures.  The  color  change  is 
completely  reversible,  and  changes  as  the  moisture  content 
of  the  system  varies. 


Or<i«r  S«««AII*  fr«in  y«vrj^ 

wpOvfOII  •  Qa 

ond  what  yov 

. . .  ovoki  Ih*  possibility  of 
moistwro  probisms. 


Fwrthor . . .  cmM  Cotch-AUs  to 
tho  ordor  for  poffocdy  doon, 
dry,  acid  froo  rofrigorotion 
Olid  air  cowdHiowhig  systoms. 


The  See 'All  may  be  installed  anywhere  in  the  liquid  line... 
for  convenient  visual  inspection . . .  and  for  liquid  lines  larger 
than  a  new  by-pass  kit  is  now  available.  Same  accurate 
moisture  and  liquid  indication  readings ...  eliminates  added 
cost  of  sightglass  or  indicator  of  full  line  size. 

The  single  dot  indicator  of  the  works  equally 

well  on  Refrigerants  12-22-40-500. 


nuiversary 


ST.  LOUIS  17,  MISSOURI 


7525  SUSSEX  AVENUE 


NEW  iOKK  4.  NEW  VORK 


EXPORT  DEPT.  85  BROAD  STREET 


Look  how 

Pittsburgh  Fiber  Giass 
Insuiation  Products 
provide  top  thermai 
and  acousticai  controi . . . 
heip  you  save 
instaiiation  time 


Check  these  Pittsburgh  Fiber  Giass  Insuiation  advantages: 

Lightweight — adds  only  negligible  additional  weight  to  any  job. 

Easily  handled — readily  cut  with  knife,  shears  or  die;  flexibility  provides  fast  installation. 

Dimensional  stability — does  not  shrink  or  stretch,  assuring  long-lasting  insulation  control. 

Inorganic — not  affected  by  moisture  or  heat,  will  not  rot,  mildew,  oxidize  or  age;  flame  resist¬ 
ant,  odorless. 

Economical — requires  less  bulk  for  effective  insulation  as  compared  with  ordinary  insulation;  easy 
application  cuts  time  costs. 

FOR  ALL-AROUND  PERFORMANCE,  SPECIFY  PITTSBURGH  FIBER  GLASS  INSULATION 

In  new  construction,  modernization  or  routine  maintenance,  for  piping  or  duct  work,  insulation  products  by  PPG 
will  give  you  the  quality  acoustical  or  thermal  service  you’re  looking  for.  For  more  information,  call  your  nearest 
PPG  Sales  Office,  or  write  to  Pittsburgh  Plate  Glass  Company,  Fiber  Glass  Division,  One  Gateway  Center,  Pittsburgh  22,  Pa. 

Sates  Offices:  Atlanta,  Attleboro,  Buffalo,  Charlotte,  Chicago,  Cincinnati,  Cleveland,  Dallas,  Detroit,  Fort  Wayne,  Houston,  Jacksonville,  Kansas  City,  «■ 

Los  Angeles,  Louisville,  Milwaukee,  Minneapolis,  New  Orleans,  New  York,  Philadelphia,  Pittsburgh,  St.  Louis,  San  Francisco  and  Washington 
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Pittsburgh  Superfine 
Duct  Insuiation 

FOR  THERMAL  CONTROL 

wrap-around  fiber  glass  insulation,  available 
in  a  variety  of  facings  .  .  .  shipped  in  blanket 
form  . . .  lightweight,  easily  handled  . . .  clean, 
non-irritating,  odorless... good  appearance... 
high  thermal  efficiency  .  .  .  flexible,  resilient 
.  .  .  readily  fits  any  desired  dimension  .  .  .  can 
be  glued,  tacked,  tap>ed  or  tied. 


Pittsburgh  Superfine 
Duct  Liner 

FOR  THERMAL  AND  ACOUSTICAL 
CONTROL 

coated  with  neoprene  to  prevent  air  erosion 
and  reduce  air  resistance  .  .  .  low  k  factor  .  .  . 
shipped  in  easy-to-handle  lightweight  rolls  . . . 
easily  cuts  to  correct  size  .  .  .  can  be  glued, 
tacked  or  taped  .  .  .  can  be  applied  to  flat 
sheet  before  forming. 


Pittsburgh  Pipe 
Insuiation 

FOR  THERMAL  CONTROL 

molded  into  a  flexible  hollow  cylinder,  slit 
along  its  length  to  provide  quick  application 
to  pipes  or  tubing  .  .  .  provided  in  three-foot 
lengths,  with  or  without  jackets,  in  nominal 
wall  thicknesses  and  in  all 

standard  IPS  and  CWT  sizes  .  .  .  has  high 
thermal  efficiency  .  .  .  low  maintenance. 
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NEW  LENNOX  LANDMARK 
is  designed  for 
year  'round  home  or 
commercial  service. 


Pprihe new 

LENNOX  ^ 


FAFNIR 


inest  bearings  obtainable 
Vor  this  service” 


In  the  alraew  Lennox  Landmark,  whisper-quiet  service  is 
as  much  a^mfort  feature  as  unique  “made-to-measure” 
heating  ancbcooling  provided  by  interchangeable  components 
—  a  Lennox  Innovation. 

Uncompromismg  emphasis  on  noiseless  operation  in  the 
development  orlhe  versatile  Landmark  is  well  borne  out 
by  specification  ^  Fafnir  Super-Quiet  Ball  Bearings  for 
the  blower  shaft  mountings. 

Balls  and  races  of  these  Fafnir  bearings  are  specially  finished 
for  soundless  service.  Virtually  wear-free  bearing  steel, 
lifetime  factory  lubrication,  and  positive  Plya-Seal  protection 
against  dirt,  moisture,  and  loss  of  lubricant  assure  quiet, 
maintenance-free  bearing  performance  through  all  seasons, 
year  after  year. 

Take  advantage  of  the  job-designed  features  Fafnir  builds 
into  bearings  and  bearing  units  for  heating  and  cooling 
equipment.  You’ll  find  a  complete  selection  of  types  and  sizes. 
Write  for  new  bulletin  to  The  Fafnir  Bearing  Company. 

New  Britain,  Connecticut. 


FAFNIR  SUPER-QUIET  BALL 
BEARINGS  on  the  blower 
shaft  assure  silent,  power¬ 
saving,  maintenance-free 
bearing  performance.  They 
are  permanently  prelubri¬ 
cated  and  sealed.  Specially- 
developed  current-conduct¬ 
ing  rubber  Is  used  when 
bearings  are  supplied  with 
grommets,  or  In  rubber  car¬ 
tridges  or  pressed  steel  pil¬ 
low  blocks. 


LINE  IN  AMERICA 


MOST  COMPLETE 
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-High-Velocity 

for  the  new  Equitable 
Life  Assurance  Society 
Building  •  •  •  World’s  Largest 
Single  Occupancy  Tower 


r*,  Ow>nn  e  MctriS,  ArcNtccta 
UrsiiS  S'  Jw»w,  Mechanical  Engineers 
CurtHnWiii  C*^' General  Controctor 
leewSifi,  Imc.,  Mechanical  Contractor 


In  matters  that  concern  health,  few  institutions  are 
more  aware  of  the  problems  than  the  Equitable 
Life  Assurance  Society  of  the  United  States.  In 
their  new  office  building  in  New  York— the  world’s 
largest  single-occupancy  office  building— approxi¬ 
mately  1,250,000  cubic  feet  of  air  per  minute  will 
be  kept  super  clean  by  Cambridge  AEROSOL VE 
95  filters. 

With  a  discoloration  efficiency  of  95%  on  atmos¬ 
pheric  dust,  the  AEROSOLVE  95  removes  not  only 
visible  dust,  but  also  the  invisible  smudge-produc¬ 
ing  particles,  such  as  the  aerosols  in  smoke,  which 
cause  high  cleaning  and  maintenance  costs  and 
which  may  constitute  a  health  hazard. 


INSTALLATION  DETAILS 

Approximately  1,250,000  C.F.M.  in  32  separate  systems 

Filters,  Model  43D-95  Cambridge  AEROSOLVE 
1800  C.F.M. 

450  F.P.M.  face  velocity,  resulting  in  minimum  space 
requirements 

Dimensions  24"  x  24"  x  24" 

Permanent  cadmium-plated  frames 
Underwriters  Laboratory  Class  1  rating 
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AEROSOLVE  Filters  SPECIFIED 


HIGHLY  EFFICIENT  ON  ATMOSPHERIC  DUST 

In  removing  smudge-producing  atmospheric  dust, 
the  AEROSOLVE  95  Filter  has  an  efficiency  of 
90-95%  ( NBS  discoloration  test  method )  —  higher 
than  most  electronic  precipitators  —  10  times  as  high 
as  ordinary  panel  filters. 


Easy  Cartridge  Replacement 
•  •  •  No  Other  Maintenance 
Required 

Except  for  infrequent  cartridge  replacement,  Cam¬ 
bridge  AEROSOLVE  Filters  require  no  mainte¬ 
nance.  No  electric,  water  or  drain  connections  are 
needed.  The  permanent  cadmium-plated  steel 
frames  are  easily  installed,  and  the  cartridges  are 
secured  by  quick-acting  fasteners  which  make 
them  exceptionally  easy  to  remove  and  replace. 


High  Velocity 

Cambridge  High-Velocity  AEROSOLVE  Filters 
have  been  specially  designed  to  match  today’s  coil 
velocities.  They  save  valuable  space  —  obviate  the 
need  for  expensive  duct  transitions. 

RELIABLE  Fillration 

Cambridge  AEROSOLVE  Filters  provide  POSI¬ 
TIVE  air  cleaning.  They  do  not  depend  upon  elec¬ 
tric  current  —  there  is  no  chance  of  break-through. 
There  is  never  a  fall-off  in  cleaning  efficiency;  in 
fact,  efficiency  increases  as  the  dirt  load  in  the  filter 
increases.  Safe,  reliable. 


Investigate  this  new  method  of  low-cost,  high-efRciency  air  cleaning 

Write  for  Bulletin  1 30 

Corpoxa  tion 

734  E.  Erie  Blvd.,  Syracuse  1/  N.Y. 
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NEW  MILLION 

for  Bridgeport 


Straight  line  production  systems  speed  processing, 
cut  time  on  materials  handling.  Here  racks  are  being 
loaded  in  preparation  for  the  triple  plating  process. 


Bridgeport’s  plumbing  brass  goods  are  designed  to 
meet  the  highest  standards  of  sanitation  and  conform 
with  all  code  regulations.  Traps,  Sink  strainers  and 
Traxrod  shower  curtain  rod  are  all  part  of  the  com¬ 
plete  line  produced  in  our  new  plant. 


ilrid|(ep<)rt 


Bridgeport  2,  Connecticut 


DOLLAR 


Plumbing  Brass  Gk>ods 


Moultrie,  Ga.  One  of  the  world’s  most  modern  plumbing 
brass  goods  plants  is  now  in  operation.  Designed  to  make 
efficient  use  of  the  latest  automation  techniques  and 
equipment,  the  plant  at  Moultrie,  Ga.  will  produce 
Bridgeport’s  full  line  of  plumbing  brass  goods 
to  the  finest  quality  obtainable. 

Customer  service  will  be  better-than-ever.  The  new  plant 
will  be  self-sufficient.  All  stages  from  receipt  of  orders, 
through  manufacturing  and  shipping,  to  final  invoicing  will 
be  handled  under  one  roof.  The  latest  IBM  equipment  will 
keep  paperwork  flowing  smoothly. 

For  the  finest  quality  line  of  plumbing  brass  goods 
backed  by  the  finest  service  in  the  business . . .  remember 
to  specify  Bridgeport.  And  when  you’re  installing  them 
on  the  job,  install  them  with  Bridgeport  Copper 
Water  and  Drainage  Tubes. 


This  machine  automatically  processes 
precut  lengths  of  straight  tube,  bends 
them  into  V’  shaped  trap  bodies... all  in 
one  continuous  operation. 


BRASS  COMPANY 

Specialists  in  Metals  from  Aluminum  to  Zirconium 
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New,  Enlarged  Second  Edition  of 
Sell-out  Shop  and  Field  Manual 

Gives  44%  More  Ready*to>Use 
Information  at  NO  Increase  in  Price! 

Pipefitters,  steamfitters,  layout  men,  contractors,  plumbers — 
anyone  concerned  with  the  layout  and  installation  of  pipe — can 
find  ready  answers  to  all  pipefitting  problems  in  the  PIPEFITTERS 
HANDBOOK.  To  save  time  in  bending,  fitting,  welding,  offsetting, 
joining  or  laying  out  pipe,  just  open  PIPEFITTERS  HANDBOOK 
to  the  appropriate,  easy-to-find  table,  and  do  the  job  quickly  without 
complex  calculations. 


CONTENTS 


PIPE  BENDING:  Setback  and  Length  of  Bend — 
O0set  and  Crossover  Bends — Expansion  U -Bends 
— 90°  Turns — Cods — Minimum  Bending  Radius 
—Wrinkle  Bends.  SCREWED  OFFSETS:  Com¬ 
mon  Offset  Connections — Travel  and  Run — Roll¬ 
ing  Offset — Screwed  Turns — Screwed  Coils.  MI¬ 
TERED  JOINTS:  Welded  Turns — Mitered  Coils 
— Mitered  Brackets — Templates  for  Mitering. 
PIPE  DIMENSION.S:  Iron  and  Steel  Pipe — Cop¬ 
per  Tube.  SCREWED  FITTINGS:  Threading 
Pipe — Standard  Threads — Fitting  Dimension.^ — 
Clearance  for  Turning — Laying  Lengths.  BUTT 
WELDING  FITTINGS:  Elbow,  Tees  and  Crosses 


This  book  is  based  on  the  actual  working  notebook  of  a  success¬ 
ful  pipefitter  with  35  years’  experience.  Forrest  R.  Lindsey  knows 
his  craft  and  knows  what  YOU  need  to  save  time  in  the  field  or  in 
the  shop.  Every  working  table  has  an  easy  example  of  how  to  use 
it  and  is  backed  up  by  data  you  can  apply  in  your  work:  Laying 
lengths  and  dimensions  of  all  standard  pipe  (including  plastic)  and 
fittings,  screwed,  welded,  soldered  or  flanged;  pipe  support  spacing; 
how  to  make  joints  at  any  angle;  construction  of  brackets;  areas 
and  volumes  of  many  different  shapes;  and  much  more  shown  in 
the  table  of  contents  at  the  left. 

The  second  edition  provides  126  more  pages  of  useful  informa¬ 
tion  on  many  more  subjects  than  the  first.  It  extends  the  range  of 
time-saving  tables  for  bending  and  offsetting  pipe  and  covers  addi¬ 
tional  kinds  of  pipe  and  fittings.  A  complete,  new  treatment  of 
plastic  pipe,  and  a  comprehensive  subject  index  are  included. 


—Valves.  FLANGES  AND  FLANGE  FIT¬ 
TINGS:  Drilling  Flanges — Fitting  Dimensions — 
Valve  Dimensions — Flanges  and  Gaskets.  SOL¬ 
DER  JOINT  FITTINGS:  Soldering  and  Brazing. 
U-BOLTS.  SPACING  OF  HANGERS.  WATER 
IN  PIPES.  PIPE  EXPANSION.  CONTENTS  OF 
TANKS.  IDENTIFICATION  OF  PIPING  SYS¬ 
TEMS.  VALVES.  PLASTIC  PIPE:  Dimensions 
and  Pressure  Limits — Characteristics.  METALS: 
Spark  Tests — Sheet  Metal  Weights — Weights  and 
Melting  Points.  STEAM.  MATHAMATICAL 
DATA:  Circumferences  and  Areas  of  Circles — 


Ideal  for  use  in  the  shop  or  in  the  field,  PIPEFITTERS  HAND¬ 
BOOK  is  designed  for  long  life  and  service.  Handy  to  use,  in  a 
convenient  pocket-size,  it  is  printed  in  large  black,  non-smudge 
type  on  durable  paper.  You’ll  want  it  with  you  on  every  job . . . 
in  the  shop  or  in  the  field.  Send  for  it  today! 

416  pages  oo  Indexed 

248  illustrations  ^O*  4V4"  x  6 Vs" 


THE  INDUSTRIAL  PRESS,  IS  Worth  Stroot,  Now  York  IS,  N.  Y. 

PImm  t*nd  mt  .  copiM  of  PIPEFIHERS  HANDBOOK. 

□  Chock  or  money  ordor  is  inclosod.  Send  book(s)  postpaid.  All  orders 
from  forei9n  countries — except  Canada — must  be  accompanied  by  pay¬ 
ment  in  full  includin9  50c  per  book  posta9e  and  handling. 

Q  Send  book(s)  and  invoice  including  postage.  I  will  pay  within  five  days 
if  I  decide  to  keep  the  book(s). 

Q  Bill  me  Q  Bill  company 

Name  . 

Company  . 

Company  Address  . 

City  . Zone  . State  . 

Home  Address  . 

(Kill  la  last  line  only  If  you  want  l)iH>k  smt  to  your  lionio)  ACll&V-12/5'.t 


Squares  and  Square  Roots — Areas  and  Volumes — 
Reciprocals  of  Numbers.  WEIGHTS  AND  MEAS¬ 
URES.  CONVERSION  TABLES:  Inches  to  Deci¬ 
mals  of  a  Foot — Fahrenheit-Centigrade — Feet  of 
Water  to  psi — Psi  to  Feet  of  Water — Cubic  Feet 
to  Gallons — Gallons  to  Cubic  Feet — Miscellane¬ 
ous  Conversion  Factors — Useful  Formulas.  TRIG¬ 
ONOMETRY:  Trigonometric  Functions — Right 
Triangle  Formula^— Solving  Problems.  FIELD 
LAYOUT  OF  ANGLES:  Angles  on  the  Steel 
Square — Angles  on  the  Six-foot  Rule.  PIPEFIT¬ 
TERS  DICTIONARY. 


To  order  oso  handy  coupon  below  or  circle 
letter  P  on  postpaid  card  last  page. 
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"BUFFALO"  AIR-COOLED  CONDENSERS 


OFFER  TROUBLE-FREE  OPERATION 


Troubles  common  to  most  air-cooled  condensers  are 
positively  eliminated  by  these  field-tested  new  “Buffalo” 
units. 

“Buffalo”  Air-Cooled  Condensers  are  a  sound  engineer¬ 
ing  choice  for  your  “problem”  air  conditioning  installa¬ 
tions.  They  are  ideal  for  overcoming  such  conditions  as 
weight  and  erection  difficulties — high  maintenance  costs 


— winter  freezing  troubles — winter  head  pressure  prob¬ 
lems  —  water  shortages  —  contaminated  water  —  high 
water  cost — high  sewer  tax — poor  drainage. 

“Buffalo”  Air-Cooled  Condensers  offer  these  and  many 
more  advantages  for  air  conditioning  applications.  For 
full  details,  call  your  nearby  “Buffalo”  engineering  rep¬ 
resentative.  Or  write  us  direct. 


Easy -to -Install!  Shipped  as  factory- 
assembled  “packages.”  Lifting  eyebolts  sim¬ 
plify  rigging. 

Trouble-Free  Operation!  Service  calls 
are  practically  nil,  thanks  to  quality  con¬ 
struction  and  unique  control  design. 

Capacities:  IVi  to  100  tons  based  on 


120°  condensing  temperature,  40°  suction, 
100°  ambient. 

Vertical  Discharge  is  unaffected  by  wind 
velocity.  Holds  compressor  on  line. 

Oppowd  Blade  By-Pass  Damper  Con¬ 
trol  provides  close  modulating  control  not 


possible  with  parallel-blade  dampers... or 
with  “flooded  coil  control.”  Also  saves 
expensive  Freon. 

Low  Silhouette!  The  No.  1000  unit  is 
only  76"  high. 

Unit  Casings!  Heavy-gauge  galvanized 
steel  construction  for  durable  long  life. 


BUFFALO  FORGE  COMPANY 

Buffalo  Pumps  Division,  Buffalo.  N.  Y. 

Canadian  Blower  &  Forge  Co.,  Ltd.,  Kitchener,  Ont. 


Buffalo,  Now  York 


VENTILATINB  •  AIR  CLEANING  •  AIR  TEMPERING  •  INDUCED  DRAFT  •  EXHAUSTING  •  FORCED  DRAFT  •  COOLING  •  HEATING  •  PRESSURE  BLOWING 
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NO  SUMMBRTIME  SLUMP  With  gas  as  the 

boiler  fuel  and  York  machines,  the  switch  to  summer 
cooling  was  no  problem.  Operating  costs  are  low,  too, 
thanks  to  Gas. 


LATEST  IN  COOLING  Gas  operated  York 
machines  feature  the  use  of  tap  water  as  refrigerant 
and  lithium  bromide  as  absorbent,  one  of  the  most 
efficient,  practical  refrigeration  cycles  developed  so 
far.  Machines  start  and  stop  automatically. 


THE  UTMOST  IN  FLEXIBILITY  The  units 
are  cross-connected  so  that  each  operates  independ¬ 
ently  if  necessary. 
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MAINTENANCE  COSTS  TO  DATS  — 
ZERO  I  The  Allen  Company  uses  two  York  ma¬ 
chines— a  230-ton  unit  serving  45,000  sq.  ft.  of  office 
and  cafeteria  space,  a  170-ton  unit  for  process  water 
cooling.  Three  small  pumps  and  motors  are  the  only 
moving  parts  in  the  entire  system. 


‘'with  YORK 
GAS  air  conditioning 
our  boilers  keep  us  cool 
all  summer*’ 


“With  our  boilers  sized  for  a  winter  load,  we  were  naturally 
oversized  for  the  summer  months.  But  York’s  gas-operated 
Lithium  Bromide  absorption  water  chillers  permit  us  to 
make  efficient  use  of  part  of  this  steam  capacity  to  cool,” 
says  Mr.  M.  J.  Mather,  President  of  the  Allen  Manufactur¬ 
ing  Company,  makers  of  hex-socket  screws. 

The  York  Lithium  Bromide  system  eliminates  the  need 
for  huge  compressors  found  in  other  types  of  cooling  equip¬ 
ment  . . .  which  brings  down  the  original  cost  considerably. 
And  with  gas  the  boiler  fuel,  you  make  year-round  use  of 
an  otherwise  wasted  source  of  power  at  rock  bottom  costs. 
In  addition,  York  machines  are  noiseless,  lightweight,  com¬ 
pact-easy  to  install  and  readily  adaptable  to  almost  any 
plant  layout. 

Find  out  how  your  present  heating  system  can  pay  off 
for  you  all  year  'round  with  gas-operated  York  automatic 
water  chilling  units.  Call  your  local  gas  company  or  write 
to  the  York  Corporation,  Subsidiary  of  Borg-Warner  Cor¬ 
poration,  York,  Pennsylvania.  American  Gas  Association. 
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at  Award  Winning  Linton  High  School  f.. 


Ric-wiL 

was  specified  and  instailed 
for  the  underground  piping  system 


Ric-wiL  is  indeed  proud  to  be  a  part  of  the  Linton  High  School 
Project.  All  of  the  firms  participating  in  the  annual  awards  are 
to  be  congratulated  and  encouraged  in  promoting  better  design 
of  educational  buildings.  For  over  49  years  Ric-wiL  has  supplied 
the  distribution  piping  systems  for  educational  buildings  through 
the  United  States,  Canada  and  many  foreign  countries.  These 
piping  systems  have  proved  to  be  the  finest  in  Thermal  eflSciency 
and  mechanical  strength.  Complete  information  is  available  on 
the  many  types  of  systems.  Write,  wire  or  phone  for  literature. 

*Selieel  EiacHtiv*  and  Educational  BasiaMS  Magaiinas  ORRual 
award  for  ArcMtoctoral  aod  ER9iRaariRg  •icoIIcrcr.  LiRtoR 
High  School,  Scheooctody,  Now  York. 

Quality  Piping  Systems  . . . 

...  of  Exceptionally  High  Thermal  Efficiency 
SINCE  1910 


INSULATED  PIPING  SYSTEMS 


Archif*cfi:  Pcrkint  and  Will; 

Ryder  &  Link 
Consulting  Engineer; 

E.  R.  Grittchke 

Contractor:  Tougher  Plumbing 
&  Heating  Co. 


CENTHAi  orriCE;  Ric-wiL  incorporated,  barberton,  ohio 


western  STATES;  WESTERN  RlC  WlL  COMPANY,  NEWARK,  CAIIF. 
IN  CANADA:  THE  RlCWlL  COMPANY  OF  CANADA  LIMITED 


See  eer 

catalog  in  Sweets 
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—  PUMPS — } 


SKIDMORE  CORPORATION  ST.  JOSEPH,  MICHIGAN 


SUPERIOR  FEATURES 


There's  a  wide  range  of 
types  and  capacities  for 
every  heating  pump  need. 
Let  Skidmore  advise  you 
on  your  next  tough  job. 


Vertical  close-coupled  pump  and  motor 
®Linit  bolted  to  receiver. 

Cast^ron  receiver  for  long  wear. 

Low  ret€tn  inlets  for  convenient  piping 
of  return  dise  to  floor. 

Two  receiver  ^1^  on  side  and  top  of 
receiver.  ^ 

Stainless  steel  motor  gshaft  prevents 
corrosion.  • 

Quiet  operation  is  proof  vertical 
pump  design.  ®  ^ 

Installation  on  floor  level  or  in  pit.  ^ 

Mechanical  shaft-seal  eliminates  ^11 
leakage  from  pump  shaft.  ^ 

No  close  clearance,  efficiency^  main¬ 
tained  even  at  3500  RPM  m^or  speed. 

Completely  assembled  n^ody  for  re¬ 
turn  and  discharge  coi^ctions. - 


TYPE  UV 

Type  UV  Condensation  Pump  is 
designed  for  below  floor  level 
returns,  and  is  built  in  single 
and  duplex  units. 

Write  for  gstOatk  ^  /9-/¥ 


TYPE  HS 

Type  HS  Pump  is  recognized  for 
its  dependable  low  operating 
cost.  Capacities  range  from 
1,000  to  65,000  sq.  ft.  EDR  and 
pressures  from  10  to  75  pounds. 


Write  for  'K*.  t4-/t 


Repre^ptaHves  h  All 
Medpal  Cifhs 


Type  TM  High  Pressure  Turbine 
Pump.  Designed  for  pressures 
up  to  150  pounds  and  boilers 
to  250  H.P. 


Write  for  *He.  17 
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‘‘We  saved  a  lot  of 
money  by  using 

REVERE  COPPER 
DRAINAGE  LINES 

instead  of  cast  iron, 
in  this  hospital,” 

Says,  V.  J.  Knaebel,  President 

V.  J.  KNAEBEL  COMPANY 

New  Albany,  Indiana 


aARK  COUNTY  MEMORIAL  HOSPITAL,  Jeffersonville,  Indiana.  Arcftifecf. 
WALKER,  APPLEGATE,  OAKES  &  RITZ,  New  Albany,  tnd.  Engineer.  SOUTHERN 
ENGINEERING  CO.,  Louisville,  Ky.  Gen.  Conf.:  JOHN  WILE  CONSTRUCTION 
CO.,  Louisville,  Ky. 


ROUOHINO  IN  of  typical  room  showing  Revere  Copper  Drainage  Lines,  Hot- 
Cold  Water  and  Type  "K"  Oxygen  Lines.  40,000  lbs.  of  Revere  Copper  Water 
Tube  were  used  for  drainage  lines,  axygen  and  hat-cold  water  lines,  heating 
and  cooling  mains,  control  lines  for  room  air  conditioning  units,  recirculating 


The  original  specification  on  this  job  called  for  cast 
iron  drainage  lines.  When  Mr.  Knaebel  of  the  V.  J. 
Knaebel  Company  looked  over  the  specifications, 
he  told  the  engineer  that  he  would  install  Revere 
Type  DWV  Tube  in  place  of  the  cast  iron  at  no  extra 
charge.  For  his  past  experience  has  proved  to  him 
that  a  better  job  can  be  done,  and  that  a  great  deal 
of  money  could  be  saved  by  the  use  of  copper.  This 
is  how  Mr.  Knaebel  put  it: 

"When  you  consider  the  longer  lengths  of  copper 
drainage  lines,  how  easy  it  is  to  solder  a  joint,  the 
lightness  in  handling  and  how  you  can  prefabricate 
sections  in  the  shop,  it’s  only  logical  that  you  can 
save  money  by  using  copper.  And,  in  drainage  and 
waste  line  use  1  have  yet  to  hear  of  any  trouble  due 
to  clogging. 

"Copper  water  tube  is  equally  efficient  and  eco¬ 
nomical  when  used  for  hot  and  cold  water  lines,  air 
conditioning  and  oxygen  lines,  radiant  panel  heat¬ 
ing  and  other  uses.  Nothing  takes  the  place  of  copper 
water  tube  for  economical,  trouble-free  performance. 
And,  with  the  leak-proof  joints  you  can  get  with 
copper,  coupled  with  its  non-rusting  qualities,  you 
seldom,  if  ever,  have  to  worry  about  call-backs." 

Contractor  after  contractor  will  tell  you  the  same 
thing,  "Copper  Water  Tube  costs  less  to  install  than 
rustable  materials."  For  the  sake  of  cost,  for  the 
sake  of  your  reputation,  specify  an  all-copper  job, 
using  Revere,  the  oldest  name  in  copper.  Your 
Revere  Distributor  will  fill  all  your  needs. 


wat*r  to  the  cooling  tower  and  other  applications. 

REVERE  COPPER  AND  BRASS  INCORPORATED 

Founded  by  Paul  Revere  in  1801 
230  Park  Avenue,  New  York  17,  N.  Y. 

Mills;  Rime.  S.  Y.;  B4sltimore,  AW.;  CbicMgo,  CImtom  stnd  Jtliet,  III.;  Detrtit,  Mici.;  Las  Angeles  nmi  River- 
sis/e,  Cslit.;  Sesv  Bedford,  Mass.;  Braokhm,  N.  Y.;  Neuport,  Ark.;  Ft.  Calbosm,  Nek.  Sales  Offices  in  Principal 
Cities.  DsstrUntars  Eoerysedtere. 
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AAcQuay  thin-line  design  individual  room  Seasonmakers 
are  popular,  not  only  because  of  their  convenient  size,  their 
high  efficiency  and  their  inherent  quality,  but  because  they  are 
so  extremely  versatile  and  dependable.  Every  part  is  easily  and 
quickly  accessible.  They  are  easy  to  install  and  easy  to  work 
with.  For  example,  filters  are  easily  changeable;  the  slide-out 
fan  deck  is  quickly  removable;  the  hand  of  coil  is  easily  re¬ 
versible  in  the  field. 

All  McQuay  Seasonmakers  utilize  central  station  heating 
and  cooling  and  aie  available  with  capacities  of  220,  330, 
440,  520  and  640  cfm.  They  furnish  individual  room  comfort 
at  any  desired  temperature  level — heated,  filtered  air  in  winter 
and  cooled,  dehumidified  and  filtered  air  in  summer.  Season- 
makers  are  ideal  for  multi-room  buildings  such  as  hotels, 
apartments,  motels,  schools,  hospitals,  offices  and  residences. 


If  you  haven’t  already  done  so,  investigate 
McQuay  individual  room  Seasonmakers. 
For  complete  information  call  the  McQuay 
representative  in  or  near  your  city,  or  write 
McQuay,  Inc.,  1619  Broadway  St.  N.  E., 
Minneapolis  13,  Minnesota. 


8’/.'' 


ONLY  O  /2  THIN 

25  INCHES  HIGH 


AIR  CONDITIONING  •  HEATING  •  REFRIGERATION 
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sofTite  by  wheeling 


4 


va.  i’syr  :;:zir-CTcg*=wtg&-^g:s 


‘i-iiii.ti  iTtr 


Office  efficiency  by  the  sheet! 


Everybody  from  building  owner  to  secretary  bene¬ 
fits  from  air  conditioning.  They  all  depend  upon  you 
to  install  an  effective  system.  That’s  one  reason  why 
it’ll  pay  you  to  use  Wheeling  sofTite  Galvanized 
Sheets  in  all  your  ductwork. 

That’s  because  sofTite  works  easily  and  smoothly 
so  duct  seams  are  always  tight  and  right.  And 


sofTite’s  galvanized  coating  never  flakes  or  peels. 

Easy  to  work  . . .  long  lasting  and  dependable  — 
no  wonder  our  challenge  still  stands:  Anything  that 
can  be  made  of  steel  sheets  can  be  made  of  Wheeling 
sofTite  Galvanized  Steel  Sheets.  Accept  our  chal¬ 
lenge!  Try  sofTite  and  see  for  yourself!  Wheeling 
Steel  Corporation,  Wheeling,  West  Virginia. 


WHEELING  STEEL  CORPORATION  •  IT’S  WHEELING  STEEL!  District  Sales  Offices  at  Atlanta,  Boston,  Buffalo, 
Chicago,  Cincinnati,  Cleveland,  Detroit,  Houston,  New  York,  Philadelphia,  St.  Louis,  San  Francisco,  Wheeling 
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IS  a  regisierea 

trademark  for  a  wide  range 
of  air  diffusion 
equipment 


Today  Anemostat  offers  an  impressive 
variety  of  air  diffusion  equipment  to 
meet  every  architectural  and 
engineering  requirement. 
ANEMOSTAT®  is  a  registered 
trademark.  It  is  your  guarantee 
that  every  unit  bearing  this  name  is  of 
highest  quality  . . .  backed  by  the 
most  experienced  engineering,  research 
and  testing  laboratories  in  the  industry. 

When  Anemostat  Air  Diffusers 
are  in  sight  the  system  is  right. 

This  was  true  yesterday,  is  true 
today  and  will  be  true  tomorrow. 


ANBMOSTAT  COPIPORATIOil  OP  AMBRICA 


lO  BAST  amit  STItBBT.  NSW  YORK  IS,  N.  V 


High  Velocity  Systems 
for  Schools 


ReprMwntaMvee  In  prlneipw  oHIm 


No  Afar  Conditioning  SyRom  It  BoHor  Thon  Its  Air  DisIributioR 


Conventional  Air  Diffusers 


High  Velocity 
Systems 


100%  Induction  Air  Diffusers 


Constant  Volume 
Turbulotors 


( 'orrusion-resistant,  fireproof  vents 

...with  eye -appeal ! 


Vertical  exposed  flues  of  Transite  Vent  Pipe 
form  eye-catching  design  on  new 
Rockwell  Manufacturing  Co.  installation 

A  GLANCE  at  this  attractive  new  plant  tells  you  that 
the  material  used  for  the  exhaust  flues  is  vital— vital 
to  the  plant’s  appearance  .  .  .  vital  to  maintenance 
economy. 

That’s  why  Walter  Wagner  &  Partners,  Architects  & 
Engineers  of  Fresno,  Calif.,  chose  Transite  Industrial 
Vent  Pipe  to  exhaust  corrosive  fumes  from  the  plant’s 
small  parts  casting  pots. 

Made  of  asbestos-cement,  'Transite’^  retains  its  good 
appearance  through  years  of  weather.  Sooes  on  upkeep, 
because  it  never  needs  painting  or  preservative  coating. 
Saves  on  maintenance,  because  it  resists  the  attack  of 
most  gases,  mists,  fumes,  and  dusts.  Installed  indoors  or 
out,  Transite  offers  you  these  same  appearance  and 
maintenance-fipee  advantages. 

Transite  also  offers  many  layout  and  installation 
economies.  A  wide  variety  of  fittings,  diameters  and 
lengths  makes  it  readily  adaptable  to  every  vent¬ 
ing  service.  Ease  of  cutting  and  handling  add 
further  to  installation  savings. 

Let  us  send  you  DS-336— a  24-page  brochure 
on  Transite  Industrial  Vent  Pipe.  Write 
Johns-Manville,  Box  14  HV.  New  York  16,  ^ 

N.  Y.  In  Canada,  Port  Credit,  Ontario.  " 


New  plant  at  Porterville,  Calif.,  has  twenty-two 
8'  Transite  exhaust  flues.  Joined  by  14-gauge 
metal  bands,  each  flue  has  clean,  unbroken 
appearance. 


^  JOHNS  .MANVILLl 

Johns-Manville  J/J] 
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A  protective  housing  shields  a  DeBOTHEZAT  Bifurcator” 
motor  from  contact  with  hot  and  corrosive  fumes.  Spe¬ 
cial  alloys  for  housings  and  fan  wheels  are  available  for 
extremely  corrosive  fumes.  The  result:  smoother  opera¬ 
tion  and  lowered  motor  maintenance  costs.  In-the-duct 
installation  of  dcbothezat  Bifurcator  Fans  saves  valu¬ 
able  space  and  ends  sharp-corner  deflection  of  exhaust 
flow.  Friction  is  reduced  and  velocity  increased. 

Direct-drive  DeBOTHEZAT  Bifurcator  Fans  economize 
fume  removal  problems  in  a  wide  variety  of  applications. 
Contact  a  DeBOTHEZAT  engineer  NOW. 


Pe  Pothezaf 


A  DIVISION  OF  ;  SWIIT’S  1 

American  Machine  and  Metals.  Inc.  j"^"***^ 

EAST  MOLINE.  ILLINOIS 

IN  CANADA:  Represented  by  DOUGLAS  ENGINEERING,  LTD.,  Toronto  *  Montreal 
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Keeps  air  ducts  quiet . . . 


J-M  Microtex®  fiber  glass  duct  liner  does 


MICROTEX 


another  quality 


Johns-ManviUe 


Fiber  Glass  product 


WHY  YOUR  INSTALLED  COSTS  ARE  LOW 
WITH  JOHNS-MANVILLE  MICROTEX... 


•  LIGHTWEIGHT  MATERIAL.  Easy  to  handle 
in  the  shop. 

•  RESILIEHT.  Can  be  formed  with  the  metal 
in  the  brake. 

•  STRONG.  Holds  up  during  shop  handling. 
Won’t  pull  apart.  Less  waste. 

•  EAST  TO  CUT  AMO  FIT.  Regular  shop  methods, 
skills  and  tools  speed  fabrication. 

•  PLEASANT  TO  HANDLE.  Workmen  like  the 
texture  of  Microtex. 
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keeps  them  efficient,  too 

both  effectively. . .  and  at  low  cost 


I'hanks  to  carefully  engineered 
metal  air  duct  systems  lined  with 
Johns-Manville  Microtex,  it’s  quiet 
as  a  country  churchyard  inside  many 
a  modem  building.  Duct  noises  from 
motors,  fans  and  adjacent  rooms  get 
into  this  fiber  glass  insulation— and 
never  come  out  again!  They’re  trap¬ 
ped  and  killed  by  countless  micro¬ 
scopic  air  pockets  formed  by  the 
millions  of  fine  glass  fibers. 

Comfort  is  increased,  too,  because 
temperatures  of  the  cooled  or  heated 
air  can  be  more  evenly  controlled 


dvuing  distribution.  This  is  a  result 
of  the  high  insulating  efficiency  of 
Microtex  which  also  reduces  power 
and  fuel  costs. 

Johns-Manville  Microtex  is  a 
semi-rigid  blanket.  The  fine  glass 
fibers  are  reinforced  with  textile 
yam  and  bonded  with  a  thermo¬ 
setting  resin.  A  black  vinyl  coating 
resists  erosion  even  at  top  air  veloc¬ 
ities  . . .  eliminates  need  for  painting 
inside  of  ducts  in  back  of  grills. 
Furthermore,  with  the  insulation  in¬ 
side  the  duct,  the  sheet  metal  itself 


serves  as  the  vapor  barrier. 

Over-all,  Microtex  provides  maxi¬ 
mum  insulation  value  for  dollar  in¬ 
vested.  It  reduces  installation  costs— 
see  opposite  page.  Its  inorganic  glass 
fibers  are  ageless  ...  no  danger  of 
loss  from  rot,  decay,  moisture  or 
vermin. 

For  specification  and  installation 
data  on  high-efficiency,  low-cost 
Microtex  ,contact  your  nearby  Johns- 
Manville  representative.  Or  write  to 
Johns-Manville,  Box  14,  N.  Y.  16, 
N.  Y.  In  Canada,  Port  Credit,  Ont. 


Johns-Manville  Iffl 


PK.ODUCT9 
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it’s  what’s  inside  that  counts! 


air  diffusers 


W/m  BUILT-IN  DIFFUSING  VANES  CONTROL 
EVERY  CUBIC  FOOT  OF  AIR  IN  ANY  ENCLOSURE 


HSilfliR  Diffuser 


Most  Copied  Design 


m. 


These  AGITAIR  DIFFUSING  VANES 
provide  64  active  air  jets  to 
every  square  foot  of  the  diffuser. 


AGITAIR  originated  square  and 
rectangular  designed  diffusers. 


HGIIHIR  unequaled  performance  efficiency 
...job-proven  more  than  1,000,000  times 


Air  Devices  Inc.,  engineers  designed,  developed  and  pio¬ 
neered  the  application  of  AGITAIR  square,  rectangular  air 
outlets  with  built-in  diffusing  vanes  to  replace  the  use  of 
unpredictable  air  distribution  from  vaneless  plaques. 

Today,  more  than  1,000,000  AGITAIR  custom-made  square 
and  rectangular  diffusers  are  installed  on  thousands  of  appli¬ 
cations  in  all  kinds  of  business. 

AGITAIR  diffusers  provide  100%  draftless  air  distribution 
from  any  location  in  the  ceiling  or  sidewall  with  blows  in  1, 
2,  3  or  4  directions  and  with  no  stagnant  areas  in  the  con¬ 
ditioned  spaces.  No  blank  offs. 


The  vane  and  louvre  construction  of  AGITAIR  square 
and  rectangular  air  diffusers  produces  counter-flowing  air 
streams  or  jets  (64  to  a  square  foot).  This  action  induces 
movement  of  all  room  air  toward  the  diffuser  while  rapidly 
mixing  the  conditioned  air  with  room  air  to  assure  instan¬ 
taneous  temperature  equalization  and  draftless  distribu¬ 
tion.  Plaques  are  incapable  of  performing  these  basic 
functions. 

Every  feature  of  these  AGITAIR  diffusers  has  been  de¬ 
signed  to  assure  complete  users  satisfaction.  Appearanc* 
. . .  performance  . . .  noiseless  . . .  draftless  air  distribution. 
For  complete  engineering  data  on  these  AGITAIR  custom- 
made  diffusers  ask  your  local  AGITAIR  representative  or 
write  direct  to  Air  Devices  Inc. 


air  diffusers  •  filters  •  exhausters 
registers  and  grilles 


AIR  DEVICES  INC. 

115  MADISON  AVINUI,  New  Yerk  U,  N.  Y. 
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FS4  Series 
Flow  Switch 
Mounted  in  o 
2  inch  Tee 


MeDonnmll  qutdity  throughout: 

Compacrt  switch  with  positive  snap 
action.  Removable  cover  and  two 
knockouts  for  easy  wiring.  Phosphor 
bronze  sylphon  seals  assembly  leak- 
tight  from  line.  Paddle  made  in  seg¬ 
ments  to  fit  any  pipe  from  1*  through 
3'.  FS4  series,  illustrated,  is  for 
maximum  working  pressure  100  psi; 
maximum  temperature,  300°  F.,  in 
types  as  follows: 

FS4-3  Single  pole,  double  throw  switch. 
Opens  and  closes  two  separate  cir¬ 
cuits  with  flow.  Closes  and  opens  some 
two  circuits  with  no  flow. 

FS4  Closes  with  flow,  opens  with  no  flow. 
FS4R  Opens  with  flow,  closes  with  no  flow. 

Undorwritmn’  Ihtod 

•  Model  E-2  available  for  larger 
pipe  sizes  and  pressures  to  1  SO  psi. 


MCDONNELL 


Do  you  know  how  many  iobs 
these  switches  con  do? 

Look  at  the  FS4  Series  Flow  Switch  illustrated  here.  What  you 
see  is  a  compact,  well-built  switch  that  either  makes  or  breaks 
a  circuit  (as  required)  when  liquid  flows  or  stops  flowing.  Yet 
in  this  versatile  device  you  have  both  the  most  economical 
way  and  the  most  positive  way  of  starting  or  stopping  a  sig¬ 
nal,  an  alarm,  a  motor,  a  metering  device  —  anything  electri¬ 
cally  operated.  Just  to  highlight  a  few  uses:— 


to  actuate  a  signal  light_gignal  an  attendant  to 
make  the  right  moves  in  operating  valves,  pumps  and 
the  like— signal  him  when  flow  stops  in  a  water 
cooled  compressor,  water  cooled  bearing  and  so  on. 

to  sound  an  alarm — when  flow  stops  in  a  process 
system  or  in  any  water  cooled  devices. 

to  start  or  stop  motors_start  pumps  in  sequence  in 
multiple  stage  flow  systems;  start  standby  pumps; 
stop  automatically  controlled  units  if  cooling  water 
system  fails;  stop  compressors  in  cooling  systems 
when  flow  stops.  These  are  control  functions,  and 
almost  endless. 

to  start  or  stop  automatic  burners_gtart  a  booster 
heater  when  water  draw  occurs;  stop  burner  if  flow 
is  improperly  retarded;  make  sure  of  circulation  in  a 
boiler  before  burner  is  permitted  to  start. 

to  actuate  metering  <lcvice_open  valve  in  chemical 
feeder  line;  start  mixing  in  secondary  line  whenever 
flow  starts  in  primary  line. 


Think  it  over!  Some  of  these  uses  may  suggest  some  related  prob¬ 
lem  the  FS4  can  solve  for  you  right  now.  Notice  the  facts  about 
its  construction  and  service  range  opposite. 

MM>0NNELL  &  MILLER,  fncv  3500  N.  SpouMing  Av«.,  Chicago  18,  III. 

^  ICG  U  XfaI  OFF-  ^ 


Coupon  brings  bulletin 

It  covers  design,  construction,  electrical  ratings  and 
dimensions.  Points  out  many  typical  applications. 


Please  send  me  a  copy  of  Flow  Switch  Bulletin  FS1 . 


CITY,  ZONE,  STATE. 


Mail  toi  McDonnell  &  Miller,  Inc.,  3500  N.  Spaulding  Ave.,  Chicago  18,  IHinoi* 


You  get  these  benefits 
when  you  install  YARWAY 
GUN-PAKT  EXPANSION  JOINTS 


\ 

\ 


\ 

\ 

\ 


Why  do  industrial  plants,  institutions,  universi¬ 
ties  and  central  hating  plants  SPECIFY  and 
INSTALL  Yarway  Gun-Pakt  Expansion  Joints? 

Because  with  Yarway  you  get : 

•  CONTINUOUS  SERVICE 

Costly  shutdowns  are  eliminated.  Packing 
is  seldom  necessary  but  may  be  added 
under  full  line  pressure.  No  vents  are  neces¬ 
sary.  Never  n^s  repacking. 

RUGGED  DEPENDABILITY 
ALL  STEEL  CONSTRUCTION 

Durable  chromium  plated  seamless  steel 
sleeves.  No  chance  of metal  fatigue.  Wrought 
steel  bases  provide  rugged,  positive 
anchorage. 

)  INTERNAL  AND  EXTERNAL  GUIDES 

Positive  alignment  of  sleeve  in  stuffing  box 
—where  it  counts! 

»  LIGHT  WEIGHT,  STREAMLINED 
DESIGN 

Requires  less  space  to  install— less  space  to 
maintain— smaller  manholes. 


\ 


Many  Gun-Pakt  joints  have  been  in  service 
over  25  years  with  only  nominal  maintenance — 
no  major  repairs  or  periodic  overhauls.  Main¬ 
tenance  costs  are  negligible— records  show 
average  to  be  one  manhour  and  6S  cents  worth 
of  packing  per  joint  per  year.  AND— NEVER 
A  SHUTDOWN  FOR  REPACKING! 

YARWAY  field  engineers  are  qualified  to 
advise  on  installation  and  service— at  no  cost 
to  you.  Investigate  today.  Write  for  Bulletin 
EJ  1917  (’59). 

FOR  YOUR  NEXT  PIPELINE  JOB— BE 
SAFE— BE  SURE!  SPECIFY  YARWAY 
GUN-PAKT. 


\ 


YARNALL-WARING  COMPANY 

104  Mermaid  Avraue,  Philadelphia  18,  Pa. 

BRANCH  OFFICES  IN  PRINCIPAL  CITIES 


\ 

\ 

\ 
I 
1 
1 


Crois-section  of  Gun-Pakt  feature. 
To  add  packing,  just  insert  a  plug 
and  turn  the  plunger.  Note  non¬ 
return  packing  slots. 
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BEFORE  YOU  BUY.  THINK: 


Will  your  air-cooled  condensers  sound  like  thunder? 

Not  even  from  c/ose  up 
if  they’re  by  Halstead  &  Mitchell 

Fan  noise,  vibration  and  rattling  have  been  engineered  out 
of  H&M  air-cooled  condensers.  Deep  pitch  fans  are  run  at 
slow  speeds.  Casings  are  rugged;  won’t  loosen  with  use. 


H&M  condensers  are  completely  dependable.  The  large 
coil  and  exclusive  Turbu-Flo  fins  improve  heat  transfer  by 
up  to  15%.  Fins  are  spaced  widely  to  avoid  clogging  by  dirt 
and  other  air-bome  particles. 

Winter  operation  is  easy,  too,  with  H&M’s  special  modu¬ 
lating  valve.  Halstead  &  Mitchell  air-cooled  condensers  are 
available  in  propeller  fan  or  blower  models.  Multiple  cir¬ 
cuiting  at  no  extra  cost.  Ask  yoiur  local  distributor  for  com¬ 
plete  information,  or  write  to  Halstead  &  Mitchell,  Bessemer 
Building,  Pittsburgh  22,  Pa. 


H&M  AIR-COOLEO 
CONDENSER 


HalSdiMMdl 


Wit<r-Cool«d  Condensers  •  Cooling  Towers  •  Air-Cooled  Condensers  -  Finned  Coil  Products 


SYMBOL 

OF 

QUALITY 


00000^^ 


i^b  3Yb 

IbO  375 
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B&G  Heat  Exchangers  are  welded  in  spe¬ 
cially  designed  fixtures  by  expert  workmen. 


Bell  &  Gossett 


D«pl.  FZ-4,  Morton  Grove,  Illinois 


h.  / 

/ 


tern, 


9043 


For  heating  or  cooling  liquids  or  gases, 
all  BAG  Heat  Exchangers  are 
built  to  A.S.M.E.  Code  requirements 
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B&G  Heat  Exchangers  are  not  only  engineered  to  top  efficiency 
but  are  constructed  to  the  uncompromising  standards  of  quality 
and  safety  demanded  by  the  A.S.M.E.  Code. 


With  each  B&G  Exchanger,  a  Manufacturer’s  Data  Report 
for  Unfired  Pressure  Vessels,  Form  No.  U-1,  as  required  by  the 
A.S.M.E.  Code  rules,  is  furnished.  This  form  is  signed  by  a 
qualified  inspector,  holding  a  National  Board  Commission, 
certifying  that  the  construction  conforms  to  the  latest  A.S.M.E. 
Code  for  unfired  pressure  vessels.  The  A.S.M.E.  "U”  symbol  is 
stamped  on  each  exchanger. 


All  facilities  required  for  heat  exchanger  manufacture  are 
available  under  one  roof  at  B&G,  where  assembly  line  procedures 
permit  building  an  inventory  of  stock  items.  Many  of  the 
machining,  tooling  and  welding  fixtures  are  especially  designed 
by  B&G.  All  welding  procedures  must  satisfy  A.S.M.E.  stand¬ 
ards...  and  all  welding  is  spot  X-rayed. 


B&G  Heat  Exchangers  are  manufactured  by  methods  which 
hold  shell  diameters  exact  and  free  of  distortion.  This  permits 
tight  fitting  baffles  with  minimum  liquid  slippage  and  easy 
replacement  of  tube  bundles  if  ever  necessary. 


Smk/  for  from  broehurm,  "The  A.SME  Story." 


Cantditn  Uctnm:  S.  A.  Armstnng  Ltd., 
1400  O'Ctnnar  Drht,  Toronto  16,  Ontario 


**LOCK  SEAMS  GIVE  US  TROUBLE?  NO  SIR— WE  USE  WEIRKOTE T* 


When  it  comes  to  the  rigors  of  lock-seaming,  nothing  can  take  it  like  Weirkote. 


Why?  Because  Weirkote  combines  the  strength  of  steel  with  a  tightly  bonded  continuous 
process  zinc  coating  that  remains  intact  through  the  severest  fabricating  steps.  No 
chipping.  No  peeling.  In  fact,  Weirkote  can  be  worked  to  the  very  limits  of  the  steel 
itself  and  still  come  through  with  a  smooth,  even,  corrosion-resistant  zinc  coating  on 
both  sides  of  every  crease. 

So  whether  your  product  is  crimped  or  drawn,  spun  or  twisted,  Weirkote  means  a 
new  high  in  production  results,  corrosion  prevention  and  customer  goodwill— a  new 
low  in  costly,  worrisome  rejects. 

Weirkote’s  low  initial  price,  combined  with  these  production  savings,  insures  the 
economical  quality  you  may  have  been  looking  for.  Why  not  investigate  further  by 
sending  for  the  12-page  Weirkote  booklet  that  explains  how  Weirkote  can  help  you 
both  in  your  products  and  in  your  production.  Just  write  to  Weirton  Steel  Company, 
Dept.N-lS.Weirton,  West  Virginia. 


WEIRTON  STEEL 
COMPANY 

WEIRTON,  WEST  VIRGINIA 

a  division  of 


THIS  COUPON  WILL  LEAD  TO  PROFITS  I 

Forge  &  Fittings  Division,  H.  K.  Porter  Company,  Inc.,  P.  O.  Box  95,  Roeelle,  New  Jersey 
Please  send  me  full  literature  on  your  new  Fiahmouth 

NAME . TITLE . 

COMPANY .  . 

ADDRESS . 

CITY . ZONE .  STATE . 


You’ve  Got  The  Job  I  Here’s  How  to  Make  It  Profitable! 

NEW  FISHMOUTH  BRANCH  FITTINGS 


Typical  Cost:  Only  8U  for  2  inch 
size  for  run  pipe  to  36  inches! 

You  bid  for  the  job.  Stayed  late  nights  to  get  your 
bid  low.  Now  the  job  is  yours.  But — where’s  the 
profit?  You  have  to  squeeze  on  materials  and  time 
to  make  it.  Buy  cheap — work  fast.  The  old  story. 

But  here’s  a  new  story.  Figure  your  branch  con¬ 
nections.  Lots  of  them  on  every  job.  This  new  prod¬ 
uct,  W+S  FISHMOUTH — figure  it  instead  of  the 
usual  tees,  laterals,  crosses.  Savings  are  almost  un¬ 


believable.  Makes  the  difference  between  breaking 
even  and  getting  a  profit. 

If  you  send  us  the  coupon,  you’ll  learn  more. 
We’ll  send  a  16-page  booklet.  Tells  the  whole  story. 
Shows  costs  for  FISHMOUTH  vs.  other  branch  con¬ 
nections. 


FOROE  AND  FITTINQS  DIVISION 


H.K.PORTER  COMPANYJNC. 


rORTfS  tCRVCS  INDUSTRY:  with  Rubber  and  Friction  Products-THERMOID  DIVISION;  Electrical  Equipment-DELTA-STAR  ELECTRIC  DIVISION.  NATIONAL  ELECTRIC  DIVISION; 
Specialty  Alloys  RIVERSIDE-ALLOY  METAL  DIVISION;  Refractories-REFRACTORIES  DIVISION;  Electric  Furnace  Steel  -CONNORS  STEEL  DIVISION.  VULCAN-KIDD  STEEL  DIVI¬ 
SION,  Fabricated  Products -DISSTON  DIVISION.  FORGE  AND  FITTINGS  DIVISION.  LESCHEN  WIRE  ROPE  DIVISION.  MOULDINGS  DIVISION.  H.  K.  PORTER  COMPANY  de  MEXICO 
S.  A.;  and  in  Canada.  Refractories  "Disston"  Tools,  “Federal"  Wires  and  Cables.  "Nepcoduct"  Systems— H.  K.  PORTER  COMPANY  (CANADA)  LTD. 
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For  piping 

Dial 

MMs:  V/i”  and  AW 
Rangas: 

0°  to  100°F  for  chilled 
water 

20°  to  120°F  for  condenser 
water 

40®  to  240®F  and  100°  to 
300°  for  hot  water  and  do¬ 
mestic  water 
^4"  NPT  connection 
AH  ranges,  in  both  direct  mourted  and 
remote  reading  types,  available  with 
three  standard  sochets  shown  in  draw¬ 
ing  below. 


For  duct* 

Dial  size*:  3W  and  AW 
Ranges:  — 40°  to  +120°F 
0°  to  160°  F 
0°  to  220°  F 

All  ronoM,  in  both  direct  mounted  and  remote 
reading  types,  available  with  standard  ex¬ 
tension  necks  ond  stems  shown  in  drawing 
beiow. 


mHRSH 

DIAL  THERMOMETERS 


Everything  you  need  in 
Dial  Thermometers  for 
Piping  and  Duct  work! 


A  new  and  complete  line  of  instruments:  Dial 
thermometer  of  Marsh  precision  and  accu¬ 
racy  designed  down  to  the  last  detail  for 
piping  and  duct  work  ...  for  use  on  heating 
and  cooling  equipment,  air  ducts,  vessels  and 
kilns,  ovens  and  similar  applications. 

Cosier  to  rood 

Illustrations  tell  the  story.  Four  types,  seven 
ranges— 72  stock  combinations  to  meet  every 
condition.  Big,  legible  3H  "  and  4H  '  dials . . . 
easy  to  read  in  places  where  piping  and  duct 
thermometers  must  be  installed.  Ease  of 
reading  further  increased  by  provision  for 
tilting  and  turning  dials  to  any  desired  read¬ 
ing  angle.  Line  includes  distant  reading  types 
that  take  care  of  remote  locations. 

Unbroolrabfo— mora  occurafe 

Instead  of  fragile  difficult-to-read  glass  tqbe 
thermometers  you  now  have  sturdy,  un¬ 
breakable,  legible  Marsh  Dial  Thermom¬ 
eters.  Guaranteed  accurate  to  plus  or  minus 
one  division  of  the  scale,  they  have  far 
greater  readable  accuracy  than  any  glass  tube 
type.  All  have  the  famous  Marsh  "Recali¬ 
brator”— to  keep  them  accurate. 

All  purpos* 

Design  provides  for  every  on-the-job  condi¬ 
tion.  Separable  sockets  ("wells”)  simplify  in¬ 
stallation— or  removal  for  servicing.  Exten¬ 
sion  necks  take  care  of  insulation  on  piping 
or  ducts.  Long  stems  in  duct  type  put  temp¬ 
erature-sensitive  section  where  it  belongs. 

Note  the  brief  specifications  opposite.  Any 
thermometer  is  available  from  stock. 

Write  for  bullotm  tolling  the  whole  story. 

Marsh  Instrument  Company 

*>  Divition  of  Colorado  Oil  and  Ga>  Corporation 

Dept.  U,  Skokie,  III. 

Marsh  Instrument  (k  Valve  Co.  (Canada)  Ltd. 

8407  103rd  Street,  Edmonton,  Alberta 


to  ony  angle 
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It  happened  again  in  1959 . . . 
Tuttle  &  Bailey  air  distribution 
equipment  was  installed  in  the 
nation’s  significant  buildings. 


■iMw  If  MM  TtwMl  CwicMcN 

Tidb  E  Mhf  Fidfe;  hmpMNN^  CR|  N  hinlnf,  CNhnit 


this  new  vacuum  heating  pump 

IS  SIZED  TO  ACTUAL 
JOB  REQUIREMENTS 


t&c  (0^ 

No  longer  is  it  necessary  for  the  Engineer  to  accept  a  vacuum  heating 
pump  with  air  and  water  capacities  based  inflexibly  upon  square  feet  of 
equivalent  direct  radiation.  With  the  flexible  Nash  CSM  he  can  provide  for 
proper  air  capacity  in  accordance  with  his  judgment  and  experience.  For 
the  individual  capacities  of  the  separate  pumps  on  the  CSM  may  be  varied 
within  a  wide  range,  without  buying  an  oversize  receiver  and  oversize 
water  pumps. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low,  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 


IncrMtad  air  capacity 
inducM  rapid  Byttam 
rMpooM  without 
wattuful  ovurhuating. 

Suparat*  air  and 
watar  pumps  individually 
ssluctsd  to  must  actual 
job  rsquirumsnts. 

J>^  Control  system 

that  epsratus  individual 
pumps  only  when  nssdsd. 

^  FIsxibility 

permitting  addition  of 
radiation  without  changing 
basic  pump  installation. 

Lew,  low, 

return  lino  connection. 


ENGINEERING  COMPANY 

4ss  wilson,  sOo  mobwalk,  conn. 
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Proof  room  of  a  bakory  showing  radiant 
coiling  with  diffusars  and  tha  troughs  of 
farmanting  sponga. 


Air  Conditioning  and  Refrigeration 
Are  Important  Factors  in  Properly 

Automating  a  Modern  Bakery 


GEORGE  G.  SWANSON 

Mechanical  Utilities  Division,  Engineering  Department, 
National  Biscuit  Company,  New  York,  N.  Y. 


Automatic  machinery  is  widely  used  in  the  cookie  and 
cracker  baking  industry.  High  speed  production  lines 
depend  upon  well  designed  air  conditioning  and  refriger* 
ation  systems.  Information  is  presented  on  design  condi¬ 
tions  that  must  be  maintained  for  storage,  baking,  icing, 
cooling  and  packaging  operations. 


TOURING  the  past  decade,  the  cookie  and  cracker  bak- 
■*-^ing  industry  has  undergone  a  startling  change  in 
manufacturing  methods.  This  is  the  revolution  of  auto¬ 
mation,  which  has  substantially  increasetl  the  pounds  of 
product  produced  per  man-hour.  In  this  process,  the  art 
of  baking  has  been  changed  to  the  science  of  baking. 

Air  conditioning  and  refrigeration  have  played  a  most 
vital  part  in  bringing  about  the  development  of  the  high 
speed  production  lines  that  are  found  in  today’s  modem 
bakery.  To  understand  this  role,  one  must  first  look  at 
a  new  bakery,  such  as  the  National  Biscuit  Company 
bakery  at  Fairlawn,  N.  J.  Here  the  manufacturing  op¬ 
eration  may  be  considered  to  consist  of  six  phases.  These 
are:  raw  material  storage;  mixing  of  dough;  baking; 
icing;  packaging  and  shipping. 

Manufacturing  Steps 

The  operation  is  begun  by  the  selection  of  a  cookie 
or  cracker  formula  on  a  master  control  console  which 
may  be  likened  to  a  complex  electronic  brain.  The  raw 
materials,  consisting  mainly  of  flour,  water,  shortening, 
sugar  and  other  ingredients  are  automatically  withdrawn, 
weighed  and  then  conveyed  to  huge  mixers  which  can 
blend  these  materials  in  batches  up  to  1500  lbs  at  a 


time.  The  dough  is  then  fed  to  machines  which  rolls  it 
into  a  sheet  approximately  1/16  inch  thick  and  a  yard 
wide,  after  which  it  is  cut  in  the  shape  of  the  individual 
cookies  or  crackers.  These  cookies  are  fed  to  the  traveling 
band  ovens  where  they  are  baked  under  automatic  control 
from  3  to  7  minutes  along  the  300  ft  length  of  travel. 
The  cookies  or  crackers  then  pass  through  post-condi¬ 
tioning  chambers  which  adjust  moisture  content,  and 
then  on  to  the  icing  and  packaging  areas.  Finally  the 
finished  cookies  and  crackers  are  WTappe<l  in  cellophane 
or  wax  paper  and  are  packaged,  bundled  and  conveyed 
to  the  shipping  department.  From  here  they  are  sent  by 
rail  or  truck  to  the  consumer  market. 

The  complete  operation — from  the  selection  of  ingredi¬ 
ents  to  final  packaging — is  done  automatically,  in  a 
straight  line  approximately  800  ft  long,  taking  about  20 
minutes,  and  at  a  rate  of  about  500,000  pieces  per  hour. 
A  modem  bakery  may  contain  from  6  to  12  of  these 
lines.  It  is  immediately  evident  that  the  temperature  and 
moisture  content  of  both  the  raw  materials  and  the 
baked  product  must  be  closely  controlled  to  maintain  this 
high  speed  rate  of  automatic  production,  and  still  retain 
consistently  uniform  quality,  day  after  day.  This  is  the 
important  task  of  quality  control  that  is  assigned  to  air 
conditioning  and  refrigeration. 

Raw  Material  Storage 

Refrigerated  storage  rooms  are  provided  for  perish¬ 
able  ingredients  and  for  the  wax  paper  used  for  packag¬ 
ing.  These  rooms  are  constructed  of  aluminum  clad, 
exterior  plywood  on  2  x  4-inch  studding,  with  the  alumi¬ 
num  facing  on  the  exterior  and  interior  of  the  rooms. 
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Swamon  raeaivad  a  B.M.E. 
from  Cornatl  Univanity.  Ha  joinad 
Carriar  Corp.  in  1944  and  ha  workad  as 
an  application  anginaar  on  various  as- 
ti9nmonts  in  tha  United  States  and  in 
Masico.  From  1950  to  1952  ha  was  with 
H.  K.  Parguson,  contracton  and  angi- 
naan,  Naw  York.  Ha  joined  tha  angi- 
naaring  department  of  tha  National  Bis¬ 
cuit  Company  in  1952  in  charge  of 
heating,  ventilating  and  refrigeration. 
Ho  is  a  licensed  profauional  engineer 
(Illinois)  and  a  mambar  of  ASHRAE. 


Insulation  is  contained  between  the  plywood  walls.  This 
makes  for  a  sanitary,  good  looking  room,  easily  kept 
clean,  and  the  aluminum  facing  makes  an  excellent  vapor 
harrier. 

One  storage  room  is  kept  at  34  deg  F  for  the  more 
perishable  ingredients  which  are  usually  butter,  mar¬ 
garine,  nutmeats,  seeds  such  as  sesame  and  carroway, 
cherries  and  other  fruits,  and  yeast. 

A  second  room  is  kept  at  50  deg  for  the  storage  of 
such  materials  as:  Hydrogenated  vegetable  oil,  cocoa 
powder,  chocolate  liquor,  malt  extract,  powdered  milk, 
grated  cocoanut,  chocolate  drops  and  various  flavoring 
agents  and  spices. 

The  wax  paper  cool  room  is  kept  at  55  deg  to  keep  the 
paper  at  the  proper  condition  where  it  will  unroll  without 
sticking  or  tearing  in  the  automatic  packaging  machines. 

Each  room  is  refrigerated  by  ceiling-suspended  unit 
coolers  served  by  an  individual  condensing  unit. 

Mixing  Department  Refrigeration 

The  machining  of  dough  is  influenced  by  several  fac¬ 
tors,  of  which  dough  temperature  is  one  of  the  most 
important,  since  it  is  indirectly  an  index  of  consistency. 
To  reach  the  prcqjer  dough  temperature  at  the  completion 
of  a  mix,  ice  water  is  supplied  for  the  ingredient  water 
and  the  jacket  of  the  mixer  may  be  refrigerated.  This 
is  done  to  offset  the  higher  tempjerature  of  the  flour  and 
shortening  and  also  the  heat  generated  by  the  mechanical 
work  of  mixing. 

The  ingredient  ice  water  system  is  served  by  a  central 
unit  consisting  of  a  stainless  steel  plate  cooler  with  a 
stainless  steel  storage  tank  of  about  600  gal  capacity. 
The  water  in  the  tank  is  kept  at  34  deg  by  recirculation 
over  refrigerated  plates.  A  separate  piping  system  and 
pump  conveys  this  water  to  the  weigh  tanks  where  it 
may  be  blended  with  city  water  automatically  or  used 
at  34  deg  depending  on  the  formula  requirements  for 
the  particular  cookie  or  cracker  dough  being  mixed. 

Cooling  of  mixer  jacket  water  is  accomplished  by  cir¬ 
culating  the  water  through  a  shell  and  tube  chiller  where 
the  water  is  cooled  to  40  deg  and  is  then  pumpted  to  the 
mixers.  Here,  again,  it  may  be  blended  with  city  water 
or  used  at  40  deg  depending  on  the  setting  of  the  auto¬ 
matic  temperature  control  for  the  dough  being  mixed. 

To  prevent  the  sticking  of  certain  doughs  to  the  rolls 
of  the  sheeting  machines  which  roll  it  to  a  precise  thick¬ 
ness,  the  rolls  are  supplied  with  cold  water  at  45  deg. 
This  water  is  recirculated  through  a  piping  system  to  a 
shell  and  tube  chiller  at  a  central  location. 

Cracker  Sponge  Proof  Room 

The  soda  cracker  or  saltine  is  produced  in  greater 
volume  than  any  other  single  cookie  or  cracker  in  a 


bakery.  The  preparation  of  the  fermented  sponge,  as 
the  mixture  of  flour,  water  and  yeast  is  known  in  the 
trade,  is  perhaps  the  most  critical  of  all  the  bakery’s 
operations.  It  may  seem  odd  that  the  soda  cracker  which 
is  the  cheapest  item  is  the  most  difficult  to  produce. 

The  process  b^ins  with  the  flour-water-yeast  and  buffer 
(lactic  acid  producing  organisms)  mixture  being  de¬ 
posited  in  large  stainless  steel  clad  tubs  on  wheels  called 
troughs.  The  troughs  are  wheeled  into  an  air  conditioned 
ro<Mn,  called  a  proof  room,  where  they  remain  for  about 
18  hours  while  the  mixture  ferments  or  proofs.  During 
this  period,  the  yeast  cells  multiply,  producing  carbon 
dioxide  bubbles  which  raises  the  sponge  to  within  a  few 
inches  of  the  lip  of  the  trough.  More  flour  is  added  along 
with  shortening  and  this  mixture,  known  as  a  dough, 
is  allowed  to  proof  another  4  hours.  After  this,  the  mix¬ 
ture  is  conveyed  to  the  sheeting  machines  and  then  cut 
and  baked.  TTie  action  of  the  fermentation  is  to  break 
down  the  flour  and  develop  the  gluten  so  that  the  final 
baked  cracker  is  flaky  and  has  a  tender  ‘*bite”  that  is 
not  found  in  the  unleavened  cracker.  The  process  is  simi¬ 
lar  to  bread  making  which  is  so  familiar  to  housewives. 

The  proof  room  must  be  held  at  80  deg  D.B.  and 
75%  R.H.  Air  motion  at  the  three-foot  level  must  be 
below  30  fpm.  Temperatures  higher  than  this  will  accele¬ 
rate  the  fermentation,  causing  uneven  quality  and  crust¬ 
ing  of  the  sponge  surface.  Too  low  a  temperature  will 
inhibit  the  proofing  with  the  result,  that  the  ^>onge  will 
be  underdeveloped.  Humidity  control  is  also  very  critical 
since  low  humidities  will  dry  out  the  sponge  surface 
causing  heavy  crusting.  Too  high  a  humidity  will  cause 
wet,  slimy  surfaces  which  are  also  undesirable. 

Crusting  of  the  surface  forms  a  dense,  impenetrable 
barrier  for  the  release  of  carbon  dioxide  and  moisture 
vapor,  and  will  act  to  retard  further  fermentation.  The 
heavy  crust  will  also  make  sheeting  of  the  final  dough 
next  to  impossible. 

Under  proper  conditions,  the  released  carbon  dioxide 
and  water  vapor  reaches  a  state  of  equilibrium  at  the 
surface  of  the  sponge.  This  may  be  likened  to  a  cloud 
or  a  fog  blanket  which  hangs  over  the  surface  up  to  the 
lip  of  the  trough.  This  blanket  eicts  as  a  protective  cover 
to  keep  the  sponge  surface  at  the  required  condition.  A 
low  humidity  will  quickly  absorb  this  cloud  and  a  crust 
will  form.  However,  any  air  motion  over  25  fpm  at  the 
trough  level,  will  have  an  even  more  drastic  effect.  The 
high  air  motion  acts  to  scrub  the  protective  cloud  blanket 
away  and  will  remove  the  exuding  moisture  faster  than 
it  is  formed.  The  result  is  a  heavy  and  deep  crust  and  a 
retarded  sponge.  The  problem  of  undue  air  motion  is  a 
bugaboo  in  proof  room  air  conditioning  and  operation. 
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Rg.  2.  Proof  room  condition¬ 
ing  system. 

Ti — Room  electronic  humidistat 
with  convertor,  direct  acting, 
set  at  80  deg. 

Ti — Submaster  thermostat,  direct 
acting,  reset  by  Ti  to  control 
valves  Vi  and  Vi  in  sequence, 
60-85  deg. 

Ti — ^Thermostat,  reverse  acting  to 
control  compressor  serving 
chiller  for  air  unit.  Set  at  60 
deg. 

T« — Thermostat,  reverse  acting  to 
control  compressor  serving 
chiller  for  ceiling  unit.  Set  at 
72  deg. 

Hi — Room  electronic  humidistat  with 
converter  reverse  acting.  Set 

at  75%  R.H. 

Hi — Duct  submaster  thermostat  re¬ 
verse  acting,  reset  by  Hi  to 
control  humidification. 

Vi — Normally  open  steam  valve, 
spring  range  4-8  psi. 

Vi — ^Three-way  water  valve,  normally 
closed  to  coll,  spring  range 
7-1 1  psi. 

Vi — Three-way  water  valve,  normally 
closed  to  pipe  grid,  spring 
range  7-1 1  psi. 

Vi — Normally  closed  steam  valve 
spring  range  9-13  psi. 

Pi — Pneumatic  electric  switch  to 
control  compressor  for  air  sys- 
>tem. 

Pi — Pneumatic  electric  switch  to 
control  compressor  for  ceiling 
system. 


The  design  of  a  fermentation  room  air  conditioning 
system  resolves  itself  to  one  of  seeking  a  solution  to  the 
problem  of  reduced  air  motion.  The  challenge  is  a  severe 
one  for  the  following  reasons. 

Air  Changes 

At  the  design  conditions  of  80  deg  D.B.  and  75%  R.H., 
the  dew  point  is  71.5  deg.  At  this  dew  point,  the  moisture 
from  the  sponges  is  in  equilibrium  and  is  not  added  to 
the  room  load.  Therefore,  the  air  conditioning  system 
is  required  to  absorb  only  the  sensible  heat  load  due  to 
lights,  dump  motors  and  room  transmission  from  the 
outside  during  the  summer.  As  seen  from  Fig.  1,  the 
supply  air  is  at  the  room  dew  point  of  71.5  d^  and  a 
dry  bulb  of  74  deg.  This  leaves  only  6  deg  to  absorb 
this  sensible  load  which  makes  it  necessary  to  supply 
approximately  18  air  changes  per  hour  to  meet  the  room 
design  conditions. 

With  this  extremely  high  rate  of  air  volume  supply, 
even  the  most  efficient  design  of  air  distribution  with 
ceiling  diffusers  or  perforated  plaques  left  much  to  be 
desired.  Split  systems,  similar  to  those  used  in  the  textile 
industry,  were  used  in  the  past.  With  this  system  the 
air  is  supplied  at  a  depressed  dew  point  and  water  is 
atomized  under  air  pressure  to  pick  up  a  portion  of  the 
load  by  the  evaporative  effect.  This  succeeded  in  reduc¬ 
ing  the  volume  of  supply  air.  However,  the  resultant 
turbulence  from  the  atomizers  created  crusting  and  also 
the  maintenance  of  the  spray  nozzles  was  very  costly 

*Systeni  patmted  by  Burgess-Mantling  Company. 


and  troublesome.  Canvas  covers  over  the  troughs,  to  pro¬ 
tect  the  sfwnge  surface,  are  also  a  high  labor  cost  item 
and  eventually  cause  foreign  material  problems. 

Radiant  Cooling 

A  successful  solution  to  the  problem  has  been  radiant 
cooling.  With  this  approach,  by  employing  a  radiant 
cooled  ceiling,*  a  load  pick-up  of  some  14  Btu  per  hour 
per  square  foot  of  ceiling  area  has  been  made  possible. 
This  leaves  only  4  Btu  per  hr  per  sq  ft  to  be  absorbed 
by  the  supply  air.  In  other  words  74%  of  the  room  load 
is  picked  up  directly  by  the  ceiling  with  only  26%  to 
be  taken  care  of  by  the  air  system.  Instead  of  18  changes 
per  hour,  the  supply  air  has  been  reduced  to  4  changes 
per  hour,  which  when  introduced  through  ceiling  diffus¬ 
ers,  brings  the  air  motion  in  the  room  well  below  the 
point  where  it  will  disturb  the  surface  condition  of 
the  sponge. 

The  ceiling  is  constructed  of  a  pipe  grid  on  one-foot 
centers.  White  baked  enamel  pans  are  clipped  to  the 
one-inch  galvanized  steel  pif>es  forming  an  attractive, 
sanitary  ceiling.  The  walls  of  the  room  are  constructed 
of  aluminum  clad  plywood,  which  acts  as  a  reflector  to 
the  ceiling.  Water  is  circulated  through  the  pipe  grids 
at  a  supply  temperature  of  72  deg  and  returns  to  the 
chiller  at  77  deg.  See  Fig.  2.  The  mean  water  temperature 
is  74.5  deg,  resulting  in  an  effective  ceiling  panel  tem¬ 
perature  of  77  d^.  The  calculated  mean  t«nperature  of 
the  radiating  surfaces  in  the  room  is  88  deg. 

As  noted  in  Fig.  2,  the  ceiling  system  and  the  air 
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Rg.  3.  Counterflow  cooling 
tunnel. 


system  are  served  by  two  separate  chillers.  The  ceiling 
water  temperature  is  controlled  by  a  three-way  valve. 
Electronic  thermostat  and  humidistat  with  pneumatic 
convertors  are  employed  for  precise  control  and  con¬ 
sistent  calibration. 

This  system  has  been  in  operation  for  two  cooling 
seasons  without  any  problem  of  ceiling  condensation. 

Post-Baking  Conditioning 

After  the  baking  process  has  given  the  cookie  or  cracker 
the  necessary  color,  texture  and  other  characteristics, 
there  may  be  some  residual  moisture,  in  some  varieties, 
which  is  over  a  specified  amount  to  give  the  piece  the 
required  cri^ness.  This  may  be  on  the  order  of  from 
2  to  5%  and  to  attempt  to  remove  this  by  longer  baking 
would  mean  further  browning. 

These  varieties  are  conveyed  through  post-conditioning 
tunnels  where  heated  air  is  blown  over  the  product  to 
further  lower  the  moisture  content.  In  cookies  with  a  high 
amount  of  sugar,  a  film  of  caramel  is  formed  in  the 
baking  process.  It  is  extremely  difficult  to  drive  the 
moisture  out  of  the  cookie  through  this  film  with  heated 
air  since  the  air  temperatures  must  be  on  the  order  of 
300  deg.  This  means  employing  gas-fired  equipment  to 
heat  the  air.  The  control  of  such  equipment  is  not  simple 
and  its  maintenance  is  high.  A  method  was  developed, 
employing  radiant  heat,  which  penetrates  deep  into  the 
cookie  to  drive  the  moisture  out  without  changing  the 
color  of  the  piece. 

The  radiant  tunnel  consists  of  quartz  lamps  mounted 
in  gold  plated  reflectors  installed  over  the  conveyor  belt. 
The  spacing  of  the  lamps  is  such  that  the  density  of 
radiation  will  cause  no  further  browning  or  baking.  The 
tubes  are  rated  at  100  watts  per  inch  and  the  quartz 
envelope  resists  shattering  to  the  extent  that  an  ice  cube 
may  be  applied  while  the  tul»e  is  operating.  The  life 
of  these  lamps  is  in  excess  of  4000  hours.  Control  is  very 
simple  since  the  lamps  can  be  switched  off  singly  or  in 
banks  or  may  be  operated  at  half  voltage  in  the  same 
manner.  Maintenance  of  both  the  lamps  and  the  gold 
plated  reflectors  is  low  and  more  than  offsets  the  higher 
energy  cf>st  of  electricity  over  gas. 

The  time  of  exposure  usually  runs  about  30  seconds 
or  less,  while  that  for  gas-heated  air  runs  around  three 
minutes.  With  radiant  heat  much  shorter  tunnels  are 
required. 

Icing  and  Enrobing  Tunnels 

In  the  icing  department  of  a  bakery,  various  forms  of 
sugar-base  icings,  chocolate  and  marshmallow  are  applied 
to  cookie  base  cake.  The  sugar  icings  are  generally  flowed 
on  as  coatings,  partial  coatings  or  are  whipped  and  are 
sandwiched  between  two  cookies  as  a  cream  filling.  The 
chocolate  is  most  commonly  enrol)ed  over  a  cookie  which 
has  previou.sly  had  a  marshmallow  deposit  or  it  may  be 
flowed  over  a  graham  cracker  or  other  coc^kie.  'The  marsh¬ 
mallow  is  generally  deposited  on  top  or  between  cookies 


as  a  sandwich.  Some  operations  may  involve  all  three 
materials  in  various  combinations;  other  ingredients  such 
as  jellies  and  grated  cocoanut  may  also  be  used. 

In  almost  every  case  the  icing,  chocolate  or  marsli- 
mallow  is  applied  in  liquid  form  and  the  piece  must  be 
cooled  at  a  specific  rate  so  that  the  icing  will  set  with 
the  proper  degree  of  hardness  to  meet  a  definite  appear¬ 
ance  requirement  and  be  firm  enough  to  stand  handling 
in  the  packaging  machines  without  marring  the  finish 
of  the  product. 

The  rate  of  cooling  is  highly  important  since  icings  and 
chocolate  set  or  become  solid  by  a  process  of  crystalliza¬ 
tion.  The  setting  of  chocolate  is  the  most  critical  of  all 
the  icing  materials  since  if  the  cooling  is  too  rapid,  large, 
unstable  crystals  of  cocoa  butter  will  form.  These  crystals 
will  remelt  later,  in  the  package,  and  reform  as  smaller 
more  stable  crystals.  When  this  happens,  the  surface 
appearance  of  the  product  takes  on  a  dull,  whitish  look 
known  as  “bloom”  and  the  product  is  then  unsalable. 
This  is  commonly  encountered  in  chocolate  bars  which 
have  been  exposed  to  summer  heat. 

To  cool  or  set  iced  varieties,  the  pieces  are  conveyed 
through  cooling  tunnels  where  refrigerated  air,  under 
temperature  control,  is  blown  on  the  product.  The  rate 
of  production,  and  the  rate  and  degree  of  cooling  de¬ 
termine  the  cooling  time;  this  in  turn  establishes  the 
length  of  the  cooling  tunnel. 

The  cooling  load  is  largely  sensible  heat  and  this  load 
is  made  up  of:  The  heat  of  fusion  or  crystallation 
of  fats  and  sugars;  the  specific  heat  removal  from  the 
initial  temperature  to  some  final  temperature;  the  sensi¬ 
ble  and  latent  heat  due  infiltration  of  ambient  air  through 
the  entrance  and  exit  openings  for  the  belt  and  product; 
and  finally,  the  radiation  and  convection  losses  from  the 
tunnel  and  ductwork.  If  any  water  is  used  in  the  icing, 
this  will  be  evaporated  to  add  a  latent  heat  load  to  the 
conditioning  apparatus. 

The  method  of  introducing  air  in  the  tunnel  is  either 
of  two  methods.  The  first  method  is  by  counterflow.  With 
this  system,  the  supply  air  is  fed  into  the  tunnel  at  the 
exit  or  leaving  end,  and  the  coldest  air  contacts  the  coldest 
goods  and  then  travels  up  the  length  of  the  chamber,  in 
opposition  to  the  flow  of  product,  to  pick  up  the  heat 
load.  At  the  entering  end  of  the  tunnel,  a  booster  fan 
recirculates  back  through  the  cooling  coil  and  the  supply 
fan.  This  is  illustrated  in  Fig.  3.  The  second  method  is 
to  feed  the  air  into  a  plenum  forming  the  top  of  the 
tunnel.  Air  then  flows  through  slotted  openings  or  nozzles 
in  the  bottom  of  the  plenum  to  impinge  directly  down  on 
the  product.  A  space  on  both  sides  of  the  conveyor  belt 
permits  this  air,  which  has  picked  up  the  load,  to  flow 
down  to  a  return  plenum  under  the  belt  from  which  it  is 
recirculated  back  to  the  conditioning  apparatus.  This  is 
illustrated  in  Fig.  4.  In  some  instances,  a  combination  of 
the  two  methods  are  used. 

Comparison  of  Cooling  Methods 

The  counterflow  method  has  the  advantage  of  the 
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greatest  temperature  rise,  since  it  has  the  longest  period 
of  contact  between  product  and  air.  Also,  counterflow 
heat  transfer  is  the  most  efficient,  thermodynamically. 
This  means  the  system  requires  the  smallest  air  handling 
equipment  and  therefore  results  in  the  least  cost.  There 
are  two  serious  drawbacks,  however,  to  this  method. 

First,  the  air  is  introduced  at  the  exit  end  of  the  tunnel 
where  it  will  have  its  greatest  positive  static  pressure 
and,  therefore,  will  tend  to  flow  out  of  the  belt  opening 
into  the  room.  The  return  is  taken  at  the  entering  end 
of  the  tunnel  where  it  will  have  a  high  negative  static 
pressure  and  will  tend  to  draw  room  air  into  the  system 
from  the  adjacent  belt  opening.  This  infiltration  may 
easily  amount  to  two  or  three  tons  of  refrigeration. 

The  second  drawback  is  that  the  air  is  traveling  paral¬ 
lel  to  the  belt  and  although  the  mean  air  velocity  may 
be  1500  fpm,  the  drag  velocity  at  the  goods  may  be  only 
200  fpm.  This  is  not  high  enough  for  a  good  surface  air 
film  heat  transfer  conductance  factor.  To  increase  the 
velocity  to  an  optimum  for  good  heat  transfer  would 
mean  a  velocity  so  high  that  the  goods  will  move  out 
of  pattern  on  the  belt.  Furthermore,  if  the  cookies  are 
shingled  or  lapped,  the  air  will  only  contact  the  edges 
of  the  goods.  ' 

The  downblast  method  has  the  advantage  of  providing 
high  air  velocities  to  “scrub”  the  product,  thus  ensuring 
good  heat  transfer.  If  the  goods  are  shingled,  this  method 
permits  the  cool  air  to  be  driven  around  more  of  the 
surfaces  of  the  cookies  for  more  complete  contact.  Fur¬ 
thermore,  it  is  possible  to  split  up  the  supply  air  so  that 
it  may  be  zoned  for  different  temperature  levels.  The  air 
is  introduced  at  the  same  static  pressure  all  along  the 
tunnel  and  it  is  therefore  easier  to  control  infiltration.  The 
main  drawback  is  that  the  air  is  in  contact  with  the 
product  for  only  a  short  time  and,  therefore,  the  tem¬ 
perature  rise  is  small,  usually  only  5  or  6  deg  compared 
to  15  or  20  deg  in  a  counterflow  tunnel.  This  means  large 
air  handling  equipment,  greater  space  loss  and  cost. 

The  counterflow  tunnel  is  generally  employed  for 
chocolate  cooling.  Air  for  the  tunnel  is  supplied  at  55  deg 
and  the  temperature  gradually  rises  to  70  deg  when  it 
contacts  the  entering  goods  after  the  cookies  traveled 
some  100  to  120  ft.  Under  proper  control,  this  is  about 
right  for  proper  crystallization  of  chocolate.  The  down- 
blast  method  is  usually  used  for  cooling  sandwiched  va¬ 
rieties  where  the  cooling  rate  is  more  severe  and  the  air 
supply  temperatures  are  close  to  40  deg. 

The  problem  of  infiltration  into  the  tunnel  is  a  tough 
one  since  the  entrance  and  exit  of  the  tunnel  must  have 
openings  to  permit  the  belt  and  the  goods  to  pass  in  and 
out  of  the  chamber.  This  is  met  by  either  installing  baffles 
to  restrict  the  air  or  hy  providing  excess  ambient  air  to 
the  conditioning  apparatus  so  that  the  tunnel  will  be 
under  a  slight  positive  pressure  and  there  will  be  a  delib¬ 
erate  loss  of  air  from  both  openings  to  offset  infiltration. 


The  tunnel  enclosure  is  constructed  of  insulated  panels 
on  an  angle  iron  frame.  The  panels  are  generally  con¬ 
structed  of  a  rigid  board  of  expanded  styrene  plastic 
or  polyurethane  and  is  sheathed  with  an  aluminum  skin 
or  aluminum  clad  plywood.  Care  must  be  taken  with  the 
fasteners  and  structural  members  so  that  there  is  no 
through  protrusion  which  would  expose  cold  metal  to  the 
ambient  air  to  cause  sweating. 

The  construction  should  be  designed  from  a  sanitation 
viewpoint  so  that  the  unit  is  easily  cleaned.  It  should 
have  properly  latched  and  gasketed  access  doors  to  permit 
workers  ready  access  to  the  inside  of  the  tunnel.  Any 
windows  should  be  made  of  a  plastic  such  as  plexiglass 
to  preclude  breakage  and  product  contamination.  In  ad¬ 
dition,  the  windows  should  be  made  of  double  thickness 
with  an  air  space  to  prevent  sweating.  The  return  belt 
of  the  conveyor  should  be  included  in  the  cold  air  stream 
so  that  the  cookies  will  be  deposited  on  a  cold  surface. 
This  is  very  important  in  the  case  of  chocolate  enrobed 
goods  to  ensure  good  smooth  bottoms  on  the  product. 
All  surfaces  of  the  tunnel  should  be  smooth  with  no 
pockets  to  catch  crumbs. 

Packaging  Department  Refrigeration 

Many  varieties  are  packaged  in  wax  paper  in  the 
form  of  a  sealed  envelope.  The  automatic  packaging  ma¬ 
chine  generally  crimps  the  wax  paper  seam  with  an 
electrically  heated  head  and  then  follows  it  with  a  re¬ 
frigerated  head  which  sets  the  wax  to  form  the  final 
seal.  Usually  chilled  ethylene  glycol  brine  is  circulated 
at  about  0  deg  to  the  chilling  heads.  In  the  case  where 
these  heads  are  stationary,  a  direct  expansion  refrigeration 
system  may  be  used. 

In  cases  where  non-iced  cookies  are  packed  in  wax 
paper,  cooling  tunnels  may  be  used  to  bring  the  product 
down  under  90  deg  so  that  they  will  not  affect  the 
wax  paper.  Cellophane  wrapped  varieties  must  he  under 
100  deg  to  be  properly  packaged.  The  cooling  tunnels 
employed  are  similar  to  those  described  for  icing. 

Refrigeration  Loads  and  Future  Trends 

To  handle  the  process  refrigeration  and  air  condition¬ 
ing  loads,  from  raw  material  storage  through  the  pack¬ 
aging  and  icing  operations,  a  modern  bakery  may  contain 
300  to  1000  tons  of  installed  refrigeration  capacity,  de¬ 
pending  on  the  size  of  the  bakery.  This  is  in  addition  to 
comfort  air  conditioning  for  the  various  offices  and 
employee  facilities.  Some  southern  bakeries  may  air  con¬ 
dition  the  entire  icing  and  packaging  departments. 

Future  developments  in  the  baking  industry  lie  mainly 
in  more  automatic  packaging  at  higher  speeds.  To  meet 
the  stringent  requirements  of'uniformity  that  these  ma¬ 
chines  have,  further  developments  must  be  made  in  the 
application  of  air  conditioning  in  cooling  the  product 
to  meet  these  specifications. 
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Common  Errors  in 


Application  of  Three-Way 

S.  DARYANANI 

Design  Engineer,  Syska  &  Hennessy,  Inc.,  New  York,  N.  Y. 


Herein  are  several  suggestions  to  be  considered  when 
choosing  water  valves  in  air  conditioning  systems  that 
may  help  avoid  situations  where  valves  hunt  and  quickly 
wear  out,  and  where  they  do  not  control  flow  at  all. 


\  NY  piece  of  equipment,  if  undersized  or  incorrectly 
•^^applied,  can  be  a  source  of  constant  complaints.  At 
times,  an  oversized  piece  of  equipment  will  cause  an 
equal  amount  of  trouble.  An  automatic  three-way  valve, 
which  is  often  used  incorrectly,  is  a  good  example. 

Figure  1  illustrates  a  common  application.  A  three- 
way  valve  is  used  to  blend  refrigerated  42-deg  F  water 
with  return  water  to  obtain  a  constant  54-deg  supply  for 
the  secondary  water  system  that  supplies  a  building’s 
perimeter  cooling  units.  It  is  sized  for  the  total  amount 
of  water  circulated.  It  will  be  shown  that,  even  under 
full-load  conditions,  the  valve  is  oversized,  because  it 
does  not  open  more  than  45.5%  to  the  low-temperature 
side. 

If  X  be  the  percentage  opening  to  the  42-deg  side, 
(100  —  *)  will  be  the  percentage  on  the  return  water  side. 
Under  normal  operating  conditions,  the  maximum  return 
temperature  of  the  secondary  water  system  does  not  ex¬ 
ceed  64  deg.  Therefore: 

42  X  +  64  (100  -  x)  =  54  (100) 

22  X  =  1000 

X  =  45.5% 

Since  a  major  part  of  the  load  on  a  perimeter  system 
is  due  to  solar  effect,  which  lasts  for  only  a  few  hours,  it 
can  be  shown  that  for  the  balance  of  the  day,  the  valve 
opening  is  closer  to  20%. 

It  is  an  uneconomical  application  if  half  of  the  valve 
capacity  is  never  used.  In  addition,  the  system  will  have 
the  following  defects: 

(a)  In  case  the  controlling  thermostat  has  a  narrow 
differential,  the  valve  will  hunt  and  its  operating  mech¬ 
anism  will  quickly  wear  out. 

(b)  With  a  controlling  thermostat  having  a  wide  dif¬ 
ferential,  the  system  loses  control  of  secondary  water,  the 
temperature  of  which  is  likely  to  drop  below  54-deg,  espe¬ 
cially  during  start-up. 

If,  due  to  low  secondary  water  temperature,  condensa¬ 
tion  takes  place  on  coils,  the  consequences  could  be  seri¬ 
ous,  because  in  most  commercial  installations  condensate 
drains  are  omitted. 


Over-cooling  of  secondary  water  can  be  avoided  by 
limiting  the  travel  of  the  three-way  valve  to  a  required 
maximum,  but  such  fine  adjustments,  being  time  consum¬ 
ing,  are  seldom  made  in  the  field. 

(c)  The  trouble  due  to  condensation  could  be  com¬ 
pounded  in  case  the  valve,  due  to  some  defect,  remains 
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completely  open  to  the  42-deg  supply,  circulating  low- 
temperature  water  through  the  system. 

Resizing  Will  Improve  Performance 

The  arrangement  in  Fig.  2  corrects  these  defects  and, 
in  addition,  results  in  a  saving,  as  a  smaller  three-way 
valve  will  now  suffice.  The  valve  has  been  now  resized 
to  accommodate  the  maximum  flow  of  42-d^  chilled 
water  and  not  for  the  total  amount  circulated.  An  ad¬ 
justment  valve  will  handle  the  difference  between  total 
quantity  circulated  and  the  quantity  of  water  flowing 
through  the  three-way  valve. 

Globe  Valve  Substituted 

A  further  improvement  is  the  arrangement  shown  in 
Fig.  3,  which  dispenses  with  the  adjustment  valve  and 
substitutes  an  automatic  globe  valve  for  the  three-way 
valve.  The  set-up  is  not  only  economical,  but  provides 
satisfactory  control.  The  globe  valve  is  sized  for  the 
maximum  flow  of  42-deg  water  at  a  pressure  drop  equal 
to  the  pressure  difference  between  supply  and  return 
mains.  The  size  of  the  globe  valve  will  be  smaller  than 
the  three-way  valve  in  Fig.  1,  which  is  sized  for  the  total 
amount  of  water  circulated  at  minimum  pressure  loss. 
Some  saving  is  also  achieved  in  the  operating  head  of  the 
secondary  water  pump,  as  it  no  longer  has  to  pump 
through  the  half-closed  control  valve. 

Multiple-Compressor  Systems 

Figure  4  illustrates  another  common  application  of 
three-way  valves:  an  application  that  is  satisfactory  when 
the  system  has  only  one  refrigeration  unit  and  one  chilled 
water  circulation  pump.  The  difficulties  arise  in  case  of 
a  multiple-unit  system,  having  more  than  one  refrigera¬ 
tion  unit  and  more  than  one  chilled  water  pump  with  a 
number  of  cooling  coils,  each  controlled  by  a  three-way 
valve.  In  such  a  multiple-unit  system,  it  is  not  possible 
to  stop  any  refrigeration  unit  or  pump  without  affecting 


the  performance  of  the  cooling  coils  and  therefore  the 
advantage  of  having  a  multiple  system  is  negated.  This 
is  why: 

Poor  Humidity  Control 

When  a  cooling  coil  is  controlled  by  a  three-way  valve, 
the  quantity  of  chilled  water  passing  through  the  coil  de¬ 
creases  as  the  load  on  it  is  reduced.  ITie  difference  be¬ 
tween  full-load  and  part-load  circulation  is  by-passed 
around  the  coil  while  constant  full-load  circulation  is 
maintained  in  the  mains.  Suppose  that  only  partial  cool¬ 
ing  is  needed  on  all  the  coils  and  due  to  this  one  pump 
of  the  multiple  system,  together  with  its  corresponding 
refrigeration  unit,  is  shut  down,  thereby  reducing  the 
quantity  of  chilled  water  circulating  through  the  system. 
The  three-way  valves  on  the  cooling  coils  nearest  to  the 
circulating  pumps  will  continue  to  by-pass  a  large  per¬ 
centage  of  the  quantity  they  were  by-passing  on  full  load 
(because  the  quantity  of  water  by-passed  depends  on  the 
amount  of  the  part  load)  and  the  cooling  coils  farthest 
from  the  pumps  will  be  starved. 

On  the  other  hand,  constant  flow  of  water  may  be  main¬ 
tained  during  part  load  with  only  the  necessary  number 
of  refrigeration  units  in  operation.  In  this  case,  part  of 
the  water  passing  through  inoperative  units  will  mix  with 
that  from  the  operating  units  and  the  final  temperature 
of  water  in  the  supply  mains  will  be  higher  than  the  de¬ 
sign  temperature.  This  water,  when  flowing  through 
cooling  coils,  could  provide  satisfactory  cooling,  but  not 
without  raising  the  humidity  of  the  air  conditioned  areas. 

The  dehumidification  effect  of  a  cooling  coil  is  pro¬ 
portional  to  difference  between  coil  entering-air  dew¬ 
point  temperature  and  chilled  water  supply  temperature. 
Consequently,  any  rise  in  temperature  of  supply  water 
will  reduce  the  dehumidification  capacity  of  the  cooling 
coils.  In  contrast,  dehumidification  load  of  an  air  con¬ 
ditioned  space  generally  remains  constant  due  to  constant 
internal  load.  It  might  even  increase,  as  in  the  case  of 
applications  taking  in  a  high  percentage  of  outside  air. 
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since  a  drop  in  outside  air  temperature  is  usually  ac¬ 
companied  by  a  rise  in  its  moisture  ctmtent.  Under  these 
conditions,  with  a  rise  in  temperature  of  the  chilled  water, 
room  temperature  may  be  satisfactory,  but  humidity  will 
be  hi^er. 

A  multiple-unit  system  controlled  by  three-way  valves 
requires  constant  circulation  of  chilled  water  at  a  mini¬ 
mum  design  temperature  which,  on  part  load,  can  be  ob¬ 
tained  only  by  operating  all  the  units  of  the  system  on 
part  capacity.  Such  operation  will  be  equivalent  to  hav¬ 
ing  one  main  plant  because  all  the  units  have  to  work  to 
provide  satisfactory  cooling  and  dehumidification. 

Efficiency  at  Partial  Load 

In  order  to  derive  full  advantage  of  flexibility  on  part¬ 
load  operation,  cooling  coils  of  a  multiple-unit  system 
should  be  controlled  by  automatic  globe  valves,  as  in  Fig. 
5.  On  partial  load,  flow  of  wiiter  through  the  cooling 
coil  will  be  reduced  by  the  throttling  action  of  the  valve, 
while  the  entering  temperature  of  the  chilled  water  will 
remain  constant.  Substantial  throttling  on  all  cooling 
coils  will  cause  a  pressure  rise  in  the  supply  mains  which 
can  be  relieved  by  providing  a  pressure-operated  by-pass 
valve  near  the  pumps.  Thus,  when  cooling  load  is  re¬ 
duced,  the  flow  of  chilli  water  in  the  mains  will  be  re¬ 
duced  accordingly.  If  flow  of  the  chilled  water  in  the 
mains  is  reduced  sufficiently  on  part  load,  a  suitable  num¬ 
ber  of  refrigeration  units  with  their  circulating  pumps 
can  be  stopped.  In  other  words,  the  number  of  units  in 
service  can  be  proportional  to  the  cooling  load  of  the 
system. 

Valves  for  Diverting  Service 

Three-way  valves  should  be  used  with  caution  on  ap¬ 
plications  requiring  diverging  of  water  rather  than  mix¬ 
ing.  One  such  application  is  illustrated  in  Fig.  6,  where 
a  three-way  valve  is  used  to  maintain  constant  condenser 
water  temperature  for  an  absorption  refrigeration  unit. 


A  three-way  valve  will  serve  for  diverting  service  only 
when  an  equal  pressure  exists  on  all  the  three  sides. 
Looking  at  Fig.  7,  showing  internal  construction  of  a 


b  — 

Fig.  7 


three-way  valve,  the  valve  disc  will  have  an  upward 
force  in  position  a  if  pressure  on  the  entering  side  is 
higher  than  that  on  the  two  leaving  sides. 

The  force  will  be  downward  when  the  disc  reaches  posi¬ 
tion  h.  Due  to  this  reversal  of  forces,  it  will  not  be  pos¬ 
sible  to  keep  the  disc  at  an  intermediate  position  and  to 
get  modulating  control,  as  it  will  tend  to  jump  between 
positions  a  and  h.  The  control  action  will  not  be  smooth 
and  further,  it  could  produce  undesirable  water  hammer 
in  the  pipe  lines. 

The  three-way  valve  should  be  replaced  by  two  globe 
valves  as  shown  in  Fig.  8.  Even  the  valve  B  can  be 
eliminated  if  branch  ab  h2is  a  high  pressure  drop  com¬ 
pared  to  branch  be. 
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Conclusions 

The  designer  should  take  into  account  the  following 
points  when  considering  use  of  a  three-way  valve: 

1.  The  valve  should  be  sized  for  only  the  amount  of 
water  to  be  controlled.  Oversizing  of  the  valve  should 
be  avoided. 

2.  The  effect  of  a  constant-flow  arrangement  on  the 
remaining  parts  of  the  system  should  be  analyzed. 

3.  When  used  for  diverting  service,  the  three-way  valve 
should  have  equal  pressure  on  all  sides. 
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Packaged  Report  on  ARI 

Components  of  this  packaged  report  include  abstracts  from  two  of  the  papers 
presented  at  the  conference  session  of  the  I  Ith  Exposition  of  the  Air- 
Conditioning  and  Refrigeration  Industry,  sponsored  by  the  Air-Conditioning 
and  Refrigeration  Institute  and  held  on  November  2-5  at  Atlantic  City,  N.  J.; 
also,  an  interview  with  the  ARI  managing  director,  George  S.  Jones,  Jr.;  and 
finally,  some  reactions  to  the  Exposition  from  visiting  engineers  and  contractors. 


Air  Conditioning  of  Shopping  Centers 


A  plea  for  the  integra¬ 
tion  of  central  air  con¬ 
ditioning  in  the  initial 
design  of  shopping  cen¬ 
ters,  rather  than  leaving 
air  conditioning  up  to 
each  individual  tenant, 
was  the  theme  of  the 
paper  presented  by 
Herman  Guttman,  part¬ 
ner,  Victor  Gruen  Asso¬ 
ciates,  Los  Angeles, 

Calif.  Mr.  Guttman,  a 
registered  architect  in 
the  State  of  California, 
received  his  Bachelor  of  Architecture  degree  at  the  Uni¬ 
versity  of  Minnesota  Institute  of  Technology  in  1941,  and 
did  graduate  work  at  the  Harvard  School  of  Design. 

Only  a  few  years  ago  it  was  commonplace  to  find  signs 
on  doors  and  windows  of  commercial  establishments 
proudly  announcing  that  they  were  “Air  Conditioned”. 
The  store  owner,  more  interested  in  the  announcement 
than  in  performance,  was  rarely  preoccupied  with  drafts 
and  noise  factors.  As  long  as  cold  air  came  out  of  the 
gadget,  he  was  pleased  and  proud  that  at  his  own  expense 
he  had  installed  the  equipment,  provided  necessary  duct¬ 
work  and  structural  changes,  increased  electrical  service, 
and  paid  for  all  operation  and  maintenance. 

This  pattern  in  the  commercial  retail  field  has  prevailed. 
Even  in  regional  shopping  centers,  conceived  as  inte¬ 
grated,  planned  entities,  the  developer  tells  the  tenant  to 
put  in  his  own  air  conditioning. 

The  reasons  for  his  attitude  are  many:  (1)  No  space 
required  for  central  plant  equipment.  The  tenant  puts  his 
equipment  in  space  he  rented  or  on  the  roof.  (2)  No 
financing  required  to  cover  equipment  cost.  (3)  No 
operating  personnel  required;  no  operating  cost  to  re¬ 
cover  from  tenants  through  metering  or  other  methods 
which  often  are  extremely  complicated  because  of  a 
variety  of  store  hours  and  other  departures  from  a  stand¬ 
ard  pattern. 

(4)  Leasing  is  not  complicated  by  discussions  of  stand¬ 
by  charges,  wet-bulb,  diversity  factors,  and  all  the  mumbo- 
jumbo  that  neither  leasing  agent  nor  tenant  comprehend. 
(5)  Complaints  about  air  conditioning  fall  on  deaf  ears. 

Although  our  developer  is  happy,  his  architect -engineer 
is  not,  “The  Shopper’s  Dream”  begins  to  sprout  equipment 
on  the  roof  closely  resembling  the  exhibition  here  at  the 
convention.  Adequate  screening  is  costly  and  the  roof 
must  be  designed  to  carry  the  equipment  loads,  adding 
cost  to  the  structure. 


The  most  disturbing  aspect  is  the  gross  inefficiency. 
The  central  plant  is  far  more  economical  both  in  first  and 
operating  costs.  Fractional  tonnage  increments,  diversity 
factors,  lower  electrical  rates  through  single  metering, 
standardization  of  filters,  spare  parts  and  organized  main¬ 
tenance  programs  all  contribute  to  the  overall  savings  in 
a  centralized  system. 

Our  job  is  to  provide  an  efficient  air  conditioning 
facility  within  the  prevailing  leasing  pattern,  and  attempt 
to  eliminate  those  problems  of  the  developer  outlined.  To 
some  degree  this  has  been  accomplished  in  the  design  of 
the  Southdale  Shopping  Center,  Minneapolis,  an  800,000- 
sq  ft  multi-level  center  containing  two  department  stores 
and  some  seventy  other  shops  under  one  roof.  Because 
Minnesota  climate  leaves  something  to  be  desired,  shop¬ 
ping-wise,  it  was  decided  to  create  an  artificial  environ¬ 
ment  that  would,  in  effect,  be  a  “perpetual  spring”.  Two 
levels  of  stores  are  grouped  around  a  block-long  Garden 
Court,  50  ft  high,  and  all  storage  and  deliveries  are  located 
in  the  basement.  This  highly  compact  building  arrange¬ 
ment  has  a  minimum  of  external  exposure  which  requires 
cooling. 

Internal  heat  generated  by  lights  and  people  is  trans¬ 
ferred  to  the  perimeter  of  the  building  to  offset  heat  loss 
through  exterior  walls  and  the  roof.  Southdale  has  the 
lowest  operating  cost  for  heating  and  cooling  of  any 
comparable  shopping  center. 

Availability  of  50-deg  well  water,  facilities  for  dis¬ 
position  of  water;  availability  of  natural  gas  at  competi¬ 
tive  rate;  and  other  engineering  considerations  influenced 
the  decision  to  install  the  largest  commerical  heat  pump 
in  the  United  States  in  combination  with  packaged  air 
conditioners  in  tenant  sales  areas.  Water  flow  cycles  are 
completely  interlocked,  and  by  an  arrangement  of  heat 
exchangers  and  flow  control,  exceptionally  high  efficiency 
was  obtained. 

It  was  no  easy  task  to  convince  the  developer,  tenants, 
leasing  men,  building  superintendents,  and  municipal 
authorities.  First  studies  indicated  it  was  cheaper  to  cover 
the  mall  and  arcades  and  air  condition  the  added  space 
than  to  omit  the  roof.  We  attacked  the  developer’s  argu¬ 
ments  point  by  point: 

( 1 )  Penthouse  space  at  relatively  low  cost  was  available 
for  fans  and  compressors,  reducing  piping  and  wiring  and 
eliminating  all  major  ductwork  with  corresponding  re¬ 
duction  in  the  cubage  of  building.  (2)  Financing  was 
accomplished  by  a  system  of  standby  charges  to  tenants, 
over  and  above  rents,  in  order  to  amortize  the  central 
plant  equipment.  The  lending  institutions,  once  they,  too, 
were  convinced,  were  willing  to  capitalize  these  charges 
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just  as  they  did  rent  in  determining  the  amount  of  the 
loan. 

(3)  Careful  selection  of  superior  equipment  and  an 
elaborate  automatic  control  system  has  resulted  in  a  mini* 
mum  of  operating  personnel  and  operating  cost.  To 
eliminate  complicated  metering,  a  formula  palatable  to 


tenants  was  devised  establishing  tentative  monthly  charges 
for  the  operating  to  be  adjusted  at  the  end  of  the  year 
based  on  actual  performance.  (4)  Leasing  was  difficult 
but  not  insurmountable.  Unfortunately,  the  leasing  repre¬ 
sentatives  of  major  tenants  are  quite  separate  from  their 
technical  associates,  and  it  was  necessary  to  get  together 
with  their  engineers.  With  the  success  of  Southdale, 
however,  we  feel  that  the  next  one  will  be  much  easier. 


Where  and  How  DoD  Uses  Air  Conditioning 


A  need  for  cooperation 
between  architect-engi¬ 
neers  and  the  people 
who  produce  the  essen¬ 
tial  equipment  for  air 
conditioning  and  refrig¬ 
eration  applications  in 
the  nation's  defense  es¬ 
tablishment  was  stressed 
in  the  paper  delivered 
by  Thomas  R.  Casberg, 
staff  specialist,  mechani¬ 
cal  equipment  and  sys¬ 
tems,  Office  of  the  As¬ 
sistant  Secretary  of  De¬ 
fense,  Properties  and  Installations.  Mr.  Casberg  is  respon¬ 
sible  for  design,  construction,  maintenance,  and  operation 
related  to  mechanical  equipment  in  the  far-flung  DoD. 

Multiple  Systems  vs.  Central  Systems 

Associated  with  the  objective  of  low-cost,  long-term 
maintenance  and  operation  is  another  widely  discussed 
segment  of  (Defense  Department)  policy — use  of  central 
systems  and  prohibition  of  multiple  units.  All  our  studies 
and  data  obtained  from  industry  indicates  that  only  a 
central  system  is  capable  of  quality  air  conditioning 
coupled  with  long-term,  low  cost  maintenance  and  opera¬ 
tion. 

Walter  Reed  Hospital  in  Washington  was  an  example 
of  the  wastefulness  of  multiple  units.  At  one  time  there 
were  832  separate  condensing  units  in  this  building  com¬ 
plex.  About  thirty-seven  different  manufacturers  were 
represented.  W^en  I  talked  with  the  maintenance  fore¬ 
man  about  ^>are  parts,  a  wild  look  came  into  his  eyes. 
The  conunanding  officer  expected  him  to  make  emergency 
repairs  on  practically  all  of  the  units  and  the  supply  sys¬ 
tem  would  not  keep  an  item  in  stock  if  there  was  no  ac¬ 
tivity  for  six  months.  A  central  system  is  now  being 
installed. 

It  has  been  stated  that  the  Defense  Department  policy 
prohibits  room  coolers  and  packaged  units.  This  is  not 
true.  We  have  many  installations  of  each.  Many  houses 
have  only  one  bedroom  cooled  and  this  is  logically  ac¬ 
complished  by  a  room  cooler.  There  are  many  small 
offices  in  non-conditioned  facilities  such  as  warehouses 
and  automotive  shops  where  room  coolers  are  used.  The 
Department  has  countless  small  buildings  where  a  single 
package  unit,  either  DX  or  chilled  water,  is  the  central 
system  for  the  building. 

Epidemics  in  Air  Conditioned  Hospitals 

Hospital  air-conditioning  and  the  prevention  of  the 
spread  of  infectious  organisms  by  such  systwns  is  a  very 


important  current  problem.  A  solution  is  needed  not 
only  for  new  hospitals  but  indications  are  that  modifica¬ 
tions  are  needed  in  existing  hospitals.  Time  magazine 
pointed  out  that  hospitals  are  now  the  major  source  of 
fatal  infections.  The  people  of  Houston  will  not  forget 
last  year’s  tragedy  when  a  number  of  infants  died  in  one 
sweep  of  a  ho^ital-originated  infection.  The  medical 
profession  has  used  the  term  “fearful  epidemics”  to  de¬ 
scribe  the  results  of  lack  of  control  of  antibiotic-resistant 
organisms  such  as  sta{diylococci  in  hospitals.  Medical 
authorities,  both  military  and  civilian,  are  blaming  air- 
conditioning  systems  for  part  of  the  problem. 

The  problem  is  partly  cleanliness.  It  seems  to  be 
necessary  to  be  able  to  get  in,  around,  and  behind  any 
air  conditioning  equipment  in  ]>atient  rooms  in  order  to 
scrub,  wash  with  chemicals,  or  perhaps  steam  the  equip¬ 
ment.  So  far,  the  only  suggestion  is  merely  an  evasion: 
100%  fresh  air  for  the  entire  hospital  through  a  double¬ 
duct  system.  The  industry  is  much  more  ingenious  and 
can  recommend  a  better  solution  which  is  reasonable  in 
cost. 

The  present  ARI  certification  program  is  good  and 
very  helpful  to  all  Government  agencies.  In  the  near  fu¬ 
ture  the  Air  Force  will  probably  include  ARI  certifica¬ 
tion  in  their  specifications  for  family  housing.  At  the 
Air  Force  air-conditioning  conference  in  July,  Maj.  (Jen. 
Minton,  Air  Force  director  of  civil  engineering,  expressed 
the  hope  that  the  certification  program  would  be  sub¬ 
stantially  expanded  to  include  heat  pumps,  larger  units, 
components,  and  related  equipment. 

Engineering  Poor  in  Housing  Developments 

The  industry  can  provide  much  needed  assistance  in 
the  big  problem  of  design  criteria.  The  air  condition¬ 
ing  of  family  housing  is  a  good  example.  The  practice 
in  the  (Japehart  housing  program  is  to  engage  local  archi¬ 
tect-engineers  for  each  base.  It  has  been  noted  that  not 
too  many  A-E  firms  have  had  experience  with  house  air- 
conditioning.  Many  times  there  is  plenty  of  architecture 
but  not  much  engineering.  As  a  result  there  are  troubles. 

Many  fine  pieces  of  equipment  are  damned  because  of 
poor  application.  Noisy  and  improperly  placed  grills 
and  ducts,  poor  thermostat  locations,  undersized  or 
blocked  cooling  towers,  poor  access  for  maintenance  and 
many  other  design  failures  of  omission  and  commission 
can  reduce  die  value  of  good  refrigeration  equipment. 

The  matter  of  access  for  maintenance  is  imporatnt  to 
all.  Unfortunately,  there  is  housing  at  a  sou^em  base 
where  the  first  requirement  for  the  maintenance  man  is 
that  he  be  no  larger  than  a  jockey.  To  get  to  the  imit 
he  must  parade  through  the  house,  through  the  master 
bedroom,  empty  the  storage  closet  of  a  few  chests,  bags 
of  golf  clubs  and  portable  sewing  machines,  get  down 
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on  his  knees  and  crawl  through  a  hole.  To  replace  a 
cycle  it  is  necessary  to  take  down  a  living  room  wall, 
but  fortunately  the  architect  realized  this  and  the  wall  is 
a  special  movable  one  attached  with  screws!  It  is  prob¬ 
able  that  this  unit  will  not  be  properly  maintained  and 
one  may  suspect  any  undue  or  early  failures  will  even¬ 
tually  be  to  the  discredit  of  the  manufacturer. 

You  can  help  yourself  by  helping  us.  We  need  strong 


representation  to  architects  and  engineers  in  the  correct 
manner  to  apply  your  equipment — not  just  individual 
pieces  of  equipment  but  the  combination  of  all  items 
which  make  up  a  system.  This  is  not  a  plea  to  do  the 
design  work  but  it  is  a  plea  to  work  closely  with  A-E’s 
and  insist  on  the  elimination  of  known  application  errors. 


ARI  Strives  for  Honest  Ratings 


In  order  to  determine  the  operation,  aims,  and  future  plans  of  the  Air-Condi¬ 
tioning  and  Refrigeration  Institute,  the  editors  of  Air  Conditioning,  Heating 
and  Ventilating  interviewed  George  S.  Jones,  Jr.,  managing  director  of  ARI. 


Q.  Mr.  Jones,  what  was  the  major  problem  in  the 
industry  that  prompted  formation  of  ARI?  And  what  has 
ARI  done  about  it? 

A.  After  World  War  II  there  was  a  tremendous  in¬ 
crease  in  air  conditioning,  not  only,  as  before  the  war, 
in  the  large  installations,  such  as  theaters,  department 
stores,  and  hotels,  but  in  small  commercial  establish¬ 
ments  and  in  homes. 

Along  about  194p6  or  ’47  the  number  of  room  air  con¬ 
ditioners  sold  each  year  was  around  25  or  30  thousand. 
By  1953,  sales  rose  to  slightly  under  a  million.  Tliis 
growth  has  continued,  interrupted  a  little  bit  some  years 
with  a  stop  and  stagger,  so  to  speak,  but  now  amounting 
to  perhaps  a  million  and  a  half  a  year. 

Sales  of  central  residential  units  went  slowly  at  first. 
In  1952  there  were  probably  no  more  than  10  or  12 
thousand  such  units  sold.  This  year  we  expect  to  sell 
around  200,000  units  and  another  150,000  commercial 
units  to  small  stores,  restaurants,  and  what  have  you — 
to  those  who  can  be  air  conditioned  with  packaged 
equipment. 

Q.  These  are  the  units  within  the  province  of  the 
Unitary  Air-Conditioner  Section,  are  they  not? 

A.  That  is  correct  Now,  in  any  industry  that  grows 
that  rapidly,  you’re  going  to  have  some  problems,  a  major 
one  having  to  do  with  the  methods  of  establishing 
the  capacity  or  direct  performance  of  the  refrigeration 
cycle. 

One  of  the  major  contributions  of  ARI  has  been  the 
establishment  of  equipment  standards.  These  standards, 
in  most  cases,  are  based  on  testing  procedures  developed 
by  the  professional  societies,  particularly  the  American 
Society  of  Heating  Refrigerating  and  Air  Conditioning 
Engineers. 

Q.  How  do  you  achieve  compliance  by  the  manufac¬ 
turers  with  the  standards  you've  adopted? 

A.  The  certification  program  of  the  Unitary  Air- 
Conditioner  Section  is  designed  to  take  care  of  that  The 
fact  that  a  trade  association  cannot  require  that  its  mem¬ 
bers  comply  with  its  standards  made  it  necessary  to 
follow  other  procedures.  We  can  and  do  invite  members 
and  non-members  to  participate  in  the  program  which 
follows,  roughly,  this  procedure: 

A  contract  is  drawn  up  between  ARI  and  the  manu¬ 
facturer,  who  agrees  to  test  his  units  in  accordance  with 
the  standards,  in  facilities  that  are  adequate,  and  to 
submit  the  results  to  the  compliance  committee,  of  which 


'  \ 


". . .  vasf  majority  of  manufacturers  want  to  be  honest . ." 

r- - -fr  -w — 

our  chief  engineer,  Mr.  Fred  Reed,  is  chairman.  On 
inspection  and  acceptance  of  *hose  test  data,  the  right 
is  given  to  place  a  seal  on  the  unit  and  use  the  fact  of 
participation  in  advertising. 

Q.  Does  the  manufacturer  test  with  his  own  facility? 

A.  That  is  right. 

Q.  But  you  do  have  a  way  of  checking  up  on  this? 

A.  Yes.  A  part  of  the  program  includes  a  contract 
with  an  electrical  testing  laboratory.  We  pick  up  at 
random  a  model  produced  by  a  participant,  take  it  into 
the  lab,  and  test  it.  If  the  results  show  the  unit  is  over¬ 
rated  or  that  other  claims  have  been  made  that  are  not 
substantiated  by  the  test,  the  maker  must  either  withdraw 
from  the  program,  re-rate  his  units  on  the  basis  of  test 
data,  or  redesign  his  unit  to  come  up  to  hb  claims  for  it. 
Of  course,  we  have  a  procedure  that  takes  into  account 
the  fact  that  in  this  era  of  mass  production  an  occasional 
defective  unit,  or  ones  damaged  in  shipment  perhaps, 
might  have  been  picked.  But  basically,  the  manufacturer 
agrees  that  variations  from  published  claims  will  remain 
within  a  small-percentage  tolerance  on  any  unit  they 
produce. 

Q.  Hava  you  caught  anybody  cheating  yet? 

A.  No,  we  have  not.  I  must  add,  of  course,  that  this 
program  has  just  been  started  this  year.  However,  a 
vast  majority  of  the  manufacturers  want  to  be  honest 
and  will  be  honest  and  there  are  not  going  to  be  very 
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many  false  claims  found.  But  on  the  assumpti<»n  that 
there  will  be  some,  of  course  we  are  going  to  continue 
to  check. 

Q.  is  it  not  true  that  the  manufacturers  help  to  police 
each  other,  too? 

A.  In  our  industry,  as  in  most  others,  progressive 
manufacturers  test  competitive  makes  to  find  out  how 
they  can  improve  their  own.  If  they  feel  that  a  com- 
jietitor  has  been  overclaiming  or  misrepresenting,  and 
are  satisfied  that  their  tests  have  established  that  fact, 
they  can  then  request  that  ARI  pick  up  a  specific  model 
and,  if  necessary,  interrupt  the  random  testing  program 
and  get  it  on  test  quickly.  If  it  turns  out  that  the  com¬ 
plaint  is  not  proven  valid,  the  complainant  pays  the  cost 
of  the  test.  That  provision  is  put  in  there  to  avoid  any¬ 
body  just  taking  a  shot  at  a  competitor  on  the  chance 
that  he  might  be  phoney. 

Q.  You  have  made  the  Directory  of  Certified  Unitary 
Air-Conditioners  available  to  all  engineers.  How  are  they 
supposed  to  use  it? 

A.  That  Directory  is  published  purely  as  a  matter  ot 
information  and  convenience.  We  point  out  very  clearly 
that  ARI  has  not  tested  the  units  at  the  time  of  publica¬ 
tion,  that  the  ratings  therein  are  merely  the  statements 
of  the  manufacturers  that  their  units  have  been  tested 
and  rated  in  accx)rdance  with  the  standard.  There  is  no 
claim  that  those  whose  name  does  not  appear  there  don’t 
have  just  as  good  a  unit.  All  it  says  is  that  they  have 
not  said  so  to  us. 

Q.  Recently  you  announced  that  the  heat  pump  will 
soon  be  coming  under  a  similar  certification  program,  and 
we  noticed  in  that  connection  that  Standard  210-58, 
under  which  they,  and  the  present  air  conditioning  units 
are  tested,  is  undergoing  revision. 

A.  Well,  it  is  constantly  under  revision.  There  is  n(» 
particular  phase  of  it  that  is  going  to  be  revised,  as  such. 
You  may  have  in  mind  that  the  testing  procedure  devel- 
o|)ed  by  ASRE  is  being  revised  by  ASHRAE.  If  and 
when  it  is,  and  if  we  find  ourselves  in  agreement  with  it. 
as  we  no  doubt  will,  then  the  new  testing  })r(K’edures  will 
be  referred  to  in  our  standards. 

Q.  Mr.  Jones,  is  the  influence  of  ARI  felt  at  all  in 
the  big  units?  We  know  that  units  above  about  ten  tons 
are  not  covered  by  the  certification  program. 

A.  That  is  a  matter  of  expediency,  because  of  the  obvi¬ 
ous  difficulty  of  shipping  a  couple  of  hundred  tons 
around  the  country.  ARI  standards  do  apply,  however, 
to  the  larger  units,  though  we  have  not  established  a 
certification  program  on  them  yet. 

Q.  But  a  manufacturer  of  a  larger  unit  can  and  does 
state  that  his  unit  is  tested  and  rated  under  the  standard. 

A.  Yes  sir,  whether  he  be  a  member  or  not.  We  are 
quite  aware  of  the  increasing  need  expressed  for  equip¬ 
ment  standards,  some  of  which  we  have  and  Some  of 
which  are  yet  to  be  developed,  along  with  some  form 
of  certification  program.  How  fast  and  how  far  that 
m«»ves.  I  can’t  say. 

We  <lon'l  have  much  trouble  where  one  manufacturer 


buys  from  another  because  product  engineers  are  dealing 
with  product  engineers,  and  they  can  get  down  to  cases 
pretty  fast.  Actually,  the  greatest  need  for  complete 
establishment  of  the  integrity  of  rating  and  performance 
claims  is  in  the  area  of  consumer,  design  engineer,  archi¬ 
tect,  and  builder,  where  time  and  facility  to  make  an 
individual  inspection  are  lacking. 

Q.  Does  ARI  perform  the  function  of  an  information 
center? 

A.  We  will  and  do  answer  all  general  questions  to  the 
best  of  our  ability.  We  cannot  answer  a  question  that 
has  to  do  with  the  relative  quality  of  performance,  size, 
or  anything  else  about  products.  In  other  words,  we 
cannot  answer  a  question  like  “Which  manufacturer 
should  I  buy  from?” 

Q.  Suppose  someone  asks  which  manufacturers  pro¬ 
duce,  say,  heat-operated  air  conditioners? 

A.  We  can  give  them  a  list  of  our  members,  but  we 
also  point  out  that  this  is  not  necessarily  a  complete  list 
and  suggest  that  the  questioner  get  in  touch  with  the 
trade  journals  who  usually  have  a  much  more  complete 
listing  of  producers. 

P.  Do  you  get  Into  problems  of  product  application? 

A.  No,  if  you  are  talking  about  duct  sizing,  chilled 
water  piping,  etc.,  not  much.  There  are  other  groups, 
such  as  National  Warm  Air,  I-B-R,  and  the  Societies  that 
deal  w  ith  that.  Our  members,  of  course,  are  very  inter¬ 
ested  in  the  proper  applications  of  their  products. 

Q.  Are  we  correct  in  the  impression  that  ARI  shows 
will  be  able  to  go  places  where  the  ASHRAE  shows  will 
not  because  of  their  tremendous  size? 

A.  Well,  there  is  something  to  that,  although  it  is 
hardly  descriptive  of  policy.  The  ARI  show  developed 
out  of  the  refrigeration  industry,  the  ASHRAE  show  out 
of  the  heating  and  ventilating  industry.  For  many  years 
we  have  alternated  the  years  of  our  show  with  theirs, 
and  separated  them  as  to  time  and  location  to  some 
extent.  W'e  have  now  decided  to  hold  our  shows,  on 
alternate  years,  in  late  January  or  February,  as  ASHRAE 
does,  the  next  show  being  in  1962. 

P.  Have  you  decided  where  the  next  show  is  going 
to  be? 

A.  Not  finally.  Up  to  a  few  years  ago,  the  bulk  of 
producing  facilities  and  the  market  was  in  the  North  and 
East,  roughly  in  an  area  bounded  by  Chicago,  New 
York,  and  Cleveland.  In  recent  years  our  members  have 
been  establishing  branches  and  plants  in  the  South  and 
West,  and  the  markets  in  these  areas  have  grown  rapidly. 
The  people  who  handle  the  business  in  these  areas  have 
grown  in  numbers:  engineers,  contractors,  dealers,  and 
distributors.  There  is  a  growing  feeling  that  we  should 
hold  shows  in  those  parts  of  the  country,  too,  in  fairness 
to  the  people  there. 

It  is  true  that  the  ARI  show  is  smaller  than  that  of 
ASHRAE,  and  that  to  a  greater  degree  than  us  they  are 
limited  by  their  size  as  to  location.  We  do  have  little 
more  leeway.  Furthermore,  there  are  many  new  facilities 
being  built,  as  in  Dallas,  Miami  Beach,  Atlanta,  and  Los 
Angeles.  Therefore,  we  are  seriously  giving  consideration 
to  holding  our  slums  in  areas  where  they  have  not  l)een 
held. 
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Reactions  to  the  Show 


Five  visitors  to  the  ARI  show  were  stopped  at  the 
ACH&V  booth  and  asked  to  give  their  comments  to  these 
questions:  What  did  you  (as  an  engineer  or  contractor) 
see  that  was  unusual  or  of  significance  at  the  ARI  show? 
Did  you  discover  any  new  product,  application  or  tech¬ 
nique  which  you  will  be  able  to  use  in  future  work? 

Thomas  A.  Shallow, 

P.E.,  a  facilities  engi¬ 
neering  standards  super¬ 
visor  for  International 
Electric  Corp.,  Paramus, 

N.J. 

I  was  particularly  in¬ 
terested  in  the  number 
of  heating  and  cooling 
units  for  roof  mounting 
on  industrial  buildings 
that  were  shown.  That 
sort  of  thing  for  factory  or  commercial  installation  is 
very  economical  of  floor  space,  which  is  what  we’re  fight¬ 
ing  for  and  paying  for,  and  I  think  they  do  show  an 
advance  in  that  area. 

I  was  very  interested  in  the  presentation  at  the  con¬ 
ference  session  by  Thomas  R.  Casberg,  of  the  Office  of 
the  Assistant  Secretary  of  Defense  for  Properties  and 
Installations,  in  his  discussion  of  the  requirements — 
some  of  them  special  to  the  Defense  Department — for 
their  various  installations.  He  got  into  the  area  of  the 
particular  standards  they  use,  and  he  indicated  the  value 
to  the  Defense  Department  of  being  able  to  use  the  ARI 
standards  in  judging  equipment  and  being  able  to  select 
in  some  cases  equipment  on  the  basis  of  quality  rather 
than  just  low  bid,  which  can  be  quite  useful. 

Harry  Terry,  consult¬ 
ing  engineer,  T renton, 

N.  J. 

One  of  the  things  that 
impressed  me  most  was 
the  excellent  exhibit  that 
most  manufacturers  put 
out.  In  some  cases,  how¬ 
ever,  advertisers  who  are 
very  well  known  failed 
to  show  their  equipment 
and  tried  to  fill  the  re¬ 
quirement  with  illustrations  of  the  product  rather  than 
the  product  itself.  One  of  the  most  interesting  exhibits, 
and  this  was  not  of  one  manufacturer  only,  was  the  new 
packaged  conditioners  using  air  cooled  condensers.  These 
have  a  great  application  and  will  undoubtedly  be  devel- 
o|>ed  much  farther  and  in  larger  sizes. 

Whenever  I  go  to  an  exhibit  or  convention  of  this 
type,  I  am  alw'ays  looking  for  some  ideas  or  stimulation 
of  imagination  in  the  application  of  products,  and  it 
would  appear  to  me  that  this  exhibit  here  would  stimulate 
most  anybody’s  imagination.  I’ve  seen  many  applications 
which  I  hope  to  be  able  to  work  out  in  connection  with 
jobs  that  are  coming  through  at  the  present  time. 


Andrew  Truhan,  of 
Thermal,  Incorporated, 

Iselin,  N.  J. 

I  think  there  are  quite 
a  number  of  things  which 
show  an  improvement 
over  other  lines  and  I  feel 
a  show  of  this  type  is  very 
beneficial  to  the  indus¬ 
try.  There  are  too  many 
items  which  I  was  in¬ 
terested  in  to  comment 
specifically,  and  therefore  I  would  say,  in  a  general 
statement,  that  it  is  a  very  interesting  show. 

I  believe  there  is  one  item.  It  was  a  three-way  water 
regulating  valve  controlled  off  head  pressures — I  don’t 
remember  the  manufacturer’s  name  but  we  do  have  the 
literature— and  we  may  adapt  it  to  some  of  our  processes. 
We’re  industrial  engineering  contractors  and  therefore 
we’re  looking  for  new  innovations  all  the  time. 


Don  Pasiadis,  of  F.  H. 

Pasiadis  &  Associates, 
consulting  engineers, 

Cleveland,  Ohio. 

I’m  afraid  the  answer 
to  that  would  be  no. 

Personally,  I  am  disap¬ 
pointed  that  I  didn’t  find 
any  new  products,  spec¬ 
tacular  new  products,  at 
this  show.  Especially,  I 
didn’t  find  enough  of  a 
presentation  to  be  able  to  compare  different  equipment 
in  the  industry. 

My  answer  to  that  would  be  again  no.  Except  for  the 
temperature  control  industry,  the  rest  has  been  a  repeti¬ 
tion  of  what  has  been  shown  two  years  ago  in  Chicago. 


Charles  V.  Chudoha, 
design  engineer  for  Inter¬ 
national  Electric  Corp., 

Paramus,  N.  /.  Special¬ 
ty:  air  conditioning  for 
electronic  computers. 

I  observed  many  new 
methods  which  are  ap¬ 
plied  in  the  air  condi¬ 
tioning  field,  mainly  the 
use  of  aluminum  in  cas¬ 
ings  and  duct  work. 

Other  items  which  attracted  my  attention  were  the 
hermetic  compressors  which  more  and  more  are  used  for 
air  conditioning  and  refrigeration. 

Some  of  the  many  interesting  items  which  are  on  dis¬ 
play  here  are  the  cooling  coils  and  cold  plates  which  I 
can  use  in  my  work  for  the  design  criteria  on  some  of 
the  air  conditioning  problems  connected  with  computer 
installations. 
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Suction  Line  Piping  Hookup 
to  Parallel  Compressors 

J.  R.  HARNISH 

Engineer,  York  Division,  Borg-Wamer  Corp.,  York,  Pa. 


What  nrtust  be  done  to  provide  good  operation  when  multiple  refrigerant  com¬ 
pressors  are  installed  in  parallel.  Improper  suction  line  piping  and  also  the 
recommended  practice  of  a  suction  line  arrangement  are  discussed.  This  is  the 
third  article  of  a  series  on  refrigerant  piping  hookups. 


AUCTION  line  piping  to  parallel  compressors  differs 
^from  single  compressor  installations  in  that  precau¬ 
tions  must  be  taken  to  assure  proper  distribution  of  oil 
returning  from  the  evaporator  so  that  neither  compressor 
crankcase  beccHnes  starved. 

Figures  1  through  3  illustrate  poor  suction  line  piping 


Rg.  I .  Improper  suc- 
A  tion  line  piping  with 
multiple  compres¬ 
sors.  Most  of  oil  will 
flow  to  compressor 

B. 

to  multiple  compressors.  These  installations  are  likely  to 
result  in  system  operating  difficulty.  Figure  1  shows  indi¬ 
vidual  compressor  suction  line  takeoffs  from  the  common 
header  connected  to  the  bottom  of  the  header.  Most  of 
the  oil  returning  from  the  evaporator  through  the  com¬ 
mon  suction  line  will  tend  to  drain  through  the  bottom 
outlet  of  the  tee  to  compressor  B  due  to  the  force  of 
gravity.  Little  oil  would  then  be  available  to  compressor 
A ;  in  time  its  crankcase  would  become  void  of  oil,  result¬ 
ing  in  nuisance  shutdown^  if  the  compressor  is  adequately 
protected  by  an  oil  failure  safety  switch. 

If  the  individual  compressor  suction  line  takeoffs  were 
relocated  to  come  out  of  the  side  of  the  common  suction 
header,  as  illustrated  in  Fig.  2,  most  of  the  oil  rrtuming 
from  the  evaporator  would  flow  to  compressor  A.  Oil 
flowing  with  the  suction  gas  in  droplet  form  or  clinging 
to  the  pipe  wall,  tends  to  flow  in  a  straight  path  due  to 
the  gas  velocity.  Hierefore,  compressor  B  will  not  have 
its  crankcase  adequately  replenished. 


A  further  modification  of  the  piping.  Fig.  3,  shows 
vertical  takeoffs  from  the  common  suction  header  to  the 
individual  compressors.  This  is  not  satisfactory  as  shown 
since  oil  will  accumulate  in  the  common  header,  particu¬ 
larly  at  reduced  load  conditions,  and  likely  both  com¬ 
pressors  will  suffer  from  lack  of  oil. 

A  number  of  multiple  compressor  installations  luve 
been  made  with  the  compressor  crankcases  equalized  as 
illustrated  in  Fig.4.  Where  the  crankcases  are  internally 
equalized  to  suction  pressure,  operating  difficulties  may 
be  encountered  due  to  the  inability  to  keep  each  com¬ 
pressor  crankcase  satisfied  with  lubricating  oil.  The  result 
may  be  nuisance  shutdowns  of  compressors  requiring 
frequent  visits  by  a  service  man. 

Unequal  Operation  of  Compressors 

When  equal  size  compressors  are  operating  at  the  same 
increment  of  capacity,  operation  is  generally  satisfactory. 
However,  when  one  compressor  pumps  more  refrigerant 
vapor  than  another,  equal  distribution  and  retention  of 
the  lubricating  oil  becomes  difficult.  Figure  4  represents 
a  condition  where  one  compressor  is  operating  at  100% 
capacity  while  the  second  has  half  of  the  cylinders  un¬ 
loaded  to  provide  50%  capacity.  Suction  gets  from  the 


Rg.  2.  Improper  suc¬ 
tion  line  piping  for 
most  of  oil  will  flow 
to  compressor  A. 
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evaporator  at  a  pressure  of  37  psig  must  divide  and  flow 
through  branch  circuits  to  each  compressor.  Some  pres¬ 
sure  drop  is  encountered  in  the  branch  lines,  particularly 
at  the  service  valve  on  each  compressor. 

Fluid  pressure  drop  varies  approximately  as  the  square 
of  the  velocity  and  with  twice  the  vapor  flow  rate  to 
compressor  1,  the  pressure  drop  through  its  branch  suc¬ 
tion  line  will  be  about  four  times  that  of  compressor  2. 
A  slight  additional  loss  is  encountered  beyond  the  service 
valve  due  to  entrance  losses  at  the  compressor  including 
the  pressure  drop  through  the  compressor  strainer. 

For  the  conditions  noted,  the  crankcase  pressure 


above  the  oil  level  in  compressor  1  will  be  36.0  psig 
while  that  in  compressor  No.  2  will  be  36.75  psig.  With 
gas  and  liquid  equalizers  connected  between  the  two 
crankcases,  flow  will  result.  Oil  will  flow  through  the 
liquid  equalizing  line  from  compressor  2  to  compressor 
1,  and  gas  will  flow  through  the  upper  equalizer  in  an 
attempt  to  offset  the  pressure  difference  between  crank¬ 
cases. 

Since  the  gas  equalizing  line  is  small  in  comparison 
with  the  individual  branch  suction  lines,  its  ability  to 
equalize  crankcase  pressures  is  limited,  and  although 
it  will  continue  to  pass  gas  to  the  compressor  operating 
at  a  higher  step  of  capacity,  a  differential  pressure  will 
always  exist  between  crankcases  for  unequal  increments 
of  compressor  capacity. 

If  the  compressor  crankcases  were  of  infinite  depth, 
the  oil  level  in  compressor  1  would  attempt  to  build  up 
in  elevation  to  the  point  where  the  difference  between 
levels  in  the  two  compressors  provided  a  static  head  to 
offset  the  differential  pressure.  Compressor  lubricating 
oils  have  a  density  which  results  in  approximately  32- 
inch  of  static  head  required  to  offset  one  pound  pressure 
difference.  For  the  conditions  noted,  the  theoretical  eleva¬ 
tion  difference  between  oil  levels  would  be  24-inch  for 
the  %  lb  pressure  difference. 

Since  commercially  available  air  conditioning  and 
refrigeration  compressors  do  not  contain  crankcase  depths 
of  this  magnitude,  this  large  a  variation  in  oil  levels 
cannot  occur.  Theoretically,  the  oil  level  in  compressor  2 
would  descend  only  to  the  point  where  the  liquid  equalizer 
connection  became  uncovered  and  the  remaining  oil 
would  be  retained  in  the  crankcase.  However,  any  dis¬ 
turbance  of  oil  in  compressor  2,  such  as  crankcase  foam¬ 
ing  and  gas  turbulence  caused  by  the  sweeping  action 
of  the  crankthrows,  can  further  lower  the  oil  level  below 
this  point  by  splashing  oil  droplets  into  the  liquid  equal¬ 
izer  from  where  it  will  flow  to  compressor  1.  Furthermore, 
most  of  the  oil  returning  from  the  evaporator  will  flow 
to  compressoi  1  due  to  the  higher  gas  velocity  in  its 


Pig.  4.  Parallel  compressors 
with  crankcase  equalizing  lines. 
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branch  suction  line  and  for  continuous  operation,  com* 
pressor  2  may  become  void  of  lubricating  oil. 

Good  System  Design 

A  system  design  which  overcomes  these  pitfalls  is 
illustrated  in  Fig.  5.  An  oil  receiver  is  provided  to  main¬ 
tain  a  reservoir  of  oil  to  replenish  any  number  of  com¬ 
pressor  crankcases  should  they  become  low  in  oil.  Crank¬ 
case  floats  are  provided  with  each  reciprocating  com¬ 
pressor  to  maintain  a  constant  crankcase  oil  level. 

The  oil  receiver  is  equalized  to  the  common  suction 
line  which  is  always  at  a  higher  pressure  than  the  com¬ 
pressor  crankcases,  making  a  pressure  differential  avail¬ 
able  to  force  oil  into  the  crankcases  when  called  for  by 
any  float. 

The  horizontal  suction  trap  formed  by  the  piping  il¬ 
lustrated  in  Fig.  5,  or  a  vertical  trap  as  illustrated  in 
the  first  article  of  this  series  (October  1959),  may  be 
located  in  the  common  suction  line  to  collect  any  oil 
returning  from  the  evaporator.  A  drain  line  is  provided 
at  the  trap  to  drain  any  oil,  returning  from  the  evapo¬ 
rator,  diretttly  to  the  oil  receiver.  It  is  suggested  that  a 
tee  be  provided  in  the  oil  drain  line  with  the  side  outlet 
connection  draining  to  the  oil  receiver.  A  short  section 
of  pipe  and  blowoff  valve  connected  to  the  through  side 
of  the  tee  will  serve  as  a  scale  and  dirt  trap.  Drainage 
to  the  bottom  of  the  oil  receiver,  or  the  formation  of 
a  liquid  trap  in  the  drain  line  when  entering  the  top 
of  the  receiver,  is  preferred  to  promote  better  liquid 
drainage  from  the  suction  header.  A  free  draining  line 
to  the  top  of  the  receiver  should  be  avoided  since  gas 
flow  in  the  opposite  direction  would,  at  times,  retard 


Pig.  5.  Parallel  compressors  installed  with  an  oil  receiver. 

gravity  flow  of  the  liquid.  A  liquid  connection  is  provided 
at  the  bottom  of  the  oil  receiver  and  run  at  floor  level 
to  each  of  the  compressors  to  provide  makeup  oil  to 
individual  crankcases  when  the  floats  call  for  additional 
oil. 

On  non-oil  returning  type  exaporators,  the  oil  receiver 
may  serve  the  dual  function  of  an  oil  reservoir  and  oil 
still.  A  mixture  of  one  of  the  halo-carbon  refrigerants 
and  oil  may  drain  by  gravity  from  the  evaporator  to  the 
oil  receiver,  and  by  means  of  an  electric  heater  or  a 
high  pressure  liquid  sub-cooling  coil  located  inside  the 
receiver,  a  source  of  heat  is  available  to  vaporize  the  re¬ 
frigerant  while  retaining  the  oil  in  solution. 


Priming  and  Foaming  in  Low  Pressure  Heating  Boilers 


Two  phenomena  that  can  occur  in  the  operation  of  low 
pressure  heating  boilers,  priming  and  foaming,  are  dis¬ 
cussed  by  Water  Service  Laboratories  in  one  of  its  series 
of  technical  bulletins. 

Priming  means  a  carry-over  of  boiler  water  into  the 
steam  main.  It  may  be  caused  by  a  sudden  increase  in  the 
load  resulting  from  the  rapid  o]>ening  of  large  steam 
valves.  The  consequent  sudden  drop  in  boiler  pressure 
induces  an  abnormally  rapid  rate  of  boiling.  The  likeli¬ 
hood  of  priming  is  increased  if  the  steam-liberating  area 
in  the  boiler  is  small  in  relation  to  the  steam  output. 
Carrying  the  water  level  too  high  in  fire-tube  boilers 
decreases  the  steam-liberating  area.  Priming  happens 
occasionally  in  high  pressure  boilers  in  industrial  power 
plants,  but  should  be  quite  infrequent  in  low  pressure 
heating  boilers. 

Foaming  can  occur  in  low  pressure  boilers  and  high 
pressure  boilers.  Foaming  means  the  formation  of  a  layer 
of  bubbles  of  steam  on  the  boiling  water.  If  this  layer 
fills  up  the  steam  space,  boiler  water  is  carried  over  into 
the  steam  main  with  the  steam.  Foaming  may  be  caused 
by  any  of  the  following: 

1.  Oil  in  boiler  water.  The  oil  may  get  in  because  of 
a  leaking  fuel  oil  preheater  or  it  may  get  in  during 
the  process  of  retubing  a  boiler. 

2.  Water  level  too  high.  When  the  water  level  is  too 
high  in  a  fire-tube  boiler  the  steam  disengaging 
surface  is  reduced,  because  of  the  curvature  of  the 


shell.  The  water  may  be  carried  too  high  because 
of  inexperience  or  because  of  the  necessity  for  sub¬ 
merging  an  instantaneous  heater,  or  as  has  happened 
in  a  few  cases,  the  gauge  glass  might  be  set  too  high 
when  the  boiler  is  installed. 

3.  Overload  on  boiler.  The  boiler  may  be  too  small 
for  the  load,  or  the  oil  burner  too  large,  and  the 
full  load  may  come  on  the  boiler  too  suddenly. 

4.  A  high  content  of  dissolved  solids,  or  a  high  con¬ 
tent  of  suspended  matter  (sediment  or  sludge)  in 
the  boiler  water,  or  both. 

A  high  content  of  dissolved  or  suspended  solids  is  the 
cause  of  most  foaming  troubles,  although  the  other  con¬ 
ditions  listed  above  may  aggravate  the  trouble.  A  high 
content  of  dissolved  solids  is  due  to  losses  of  steam  or 
condensate  which  necessitates  feeding  a  large  amount  of 
makeup  water  into  the  boiler,  without  corresponding 
blow-down.  A  high  content  of  suspended  matter  is  due 
in  part  to  precipitation  of  the  hardness  in  the  makeup 
water,  in  part  to  suspended  matter  in  the  condensate,  or 
in  small  part  to  suspended  matter  in  the  makeup  water. 

If  foaming  troubles  appear  in  a  boiler,  it  should  be 
shut  down,  cooled,  drained,  flushed  out  and  refilled,  if 
it  is  possible  to  do  so.  If  there  are  two  boilers  in  a  build¬ 
ing,  and  if  one  is  capable  of  carrying  the  load,  they 
should  be  drained  and  washed  out,  one  at  a  time.  A 
sample  of  the  boiler  water  Should  he  examined  for  the 
presence  of  oil. 
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Fan  coil  units  are  generally  a  part  of  a  year-round  air 
conditioning  system  which  uses  water  as  a  heating  and 
cooling  medium.  This  Reference  Section  not  only  describes 
units  and  systems  that  are  available,  but  it  also  shows  how 
such  systems  can  be  applied  in  multi-room  buildings.  These 
systems  are  used  in  apartment  houses,  hotels  and  hospitals. 


R  CONDITIONING,  HEATING  AND  VENTILATTNG-DECEMBER,  1959 


Fan  Coil  Units  and  Systems 

WILLIAM  H.  DIVINE 

Manager,  Refrigeration  Sales,  Engineered  Machinery  Division, 

York  Division,  Borg-Warner  Corp.,  York,  Pa. 


A  general  discussion  of  the  subject  covering  not  only  the  equipment  that  is 
available,  and  the  various  components  of  these  units,  but  also  meir  application 
in  fan  coil  unit  systems  for  multi-room  buildings  such  as  apartment  houses, 
hotels  and  hospitals. 


Rg.  I.  Basic  fan  coil  unit  system  with  no  interior  zone. 


13ASICALLY'the  fan  coil  unit  is  a  remote  air  condition- 
•^ing  unit  that  consists  of  one  or  more  fans,  fan  motor, 
cooling  and  heating  coil  or  coils,  filter,  and  a  decorative 
housing  or  casing.  Generally,  it  is  a  part  of  a  year- 
round  air  conditioning  system  that  uses  water  as  a 
heating  and  cooling  source,  and  the  units  are  installed 
under  windows  in  multi-story  buildings. 

Units  are  now  available  with  air  circulating  capacity 
from  200  to  600  cfm,  in  increments  of  100  cfm.  Larger 
units,  up  to  1500  cfm  find  more  limited  application.  They 
are  produced  as  a  floor,  and  a  wall  mounted  vertical  unit, 
and  a  horizontal  ceiling  mounted  unit.  They  are  suitable 
for  furring  into  the  building  structure.  A  normal  multi¬ 
speed  fan  switch  is  part  of  the  unit,  generally  available 
as  additional  accessories  are  thermostatic  controls,  pneu¬ 
matically  operated  controls,  and  other  items  to  be  covered 
in  tliis  article. 

Fan  Coil  Unit  System 

The  fan  coil  unit  system  generally  consists  of  central 
heating  and  cooling  equipment,  fan  coil  units,  interior 
zone  units,  with  controls,  interconnecting  piping  and 
wiring  as  required  to  make  up  a  complete  system.  The 
system  in  its  simplest  form.  Fig.  1,  would  apply  to  a 
multi-room  building  without  an  interior  zone.  In  this 
type  structure  the  fan  coil  units  would  handle  all  of 
the  air  conditioning  load  without  requiring  additional 
air  conditioning  equipment.  Typical  examples  of  this 


type  building  would  be  apartment  houses,  hotds  and 
private  patient  wings  of  hospitals.  In  some  instances 
these  buildings  require  additional  ecfuipment  in  lobbies 
and  corridors  but  in  general  they  will  not  require  in¬ 
terior  zone  equipment  shown  in  Fig.  2.  OflSce  buildings 
usually  fall  into  the  type  building  requiring  interior 
zone  treatment. 

The  fan  coil  unit  system  is  applicable  to  both  new 
and  existing  multi-room  buildings.  Graerally  speaking 
this  system  requires  a  minimum  of  space  for  its  installa¬ 
tion — it  would  take  up  slightly  more  room  space  than 
an  existing  radiation  system  in  a  building  without  an  in¬ 
terior  zone.  In  such  an  installation  there  would  be  no 
need  to  run  duct  work  throughout  the  building  as  there 
would  be  with  other  systems. 

Ventilafion  Air 

Ventilation  air  for  the  fan  coil  unit  systems  without 
interior  zones  is  usually  supplied  locally  at  each  unit 
through  an  opening  in  the  exterior  wall  of  the  building. 

In  the  more  refined  fan  coil  unit  systems,  ventilation 
air  is  often  supplied  from  the  interior  zone  where  a 
larger  than  normal  quantity  of  ventilation  air  is  in¬ 
duced  into  the  building.  In  some  instances,  precon¬ 
ditioned  ventilation  air  will  be  supplied  to  the  spaces 
served  by  the  fan  coil  units  through  a  separate  corridor 
duct  system  or  sometimes  even  a  separate  peripheral 
duct  system. 

The  type  of  fan  coil  unit  system  will  be  determined  by 


Exhaust  -  relief 
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Fig.  2.  Basic  fan  coil  unit  system  with  interior  zone. 
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the  needs  of  the  particular  building.  For  example  an 
apartment  building  would  generally  utilize  a  fan  coil 
system  having  provisions  for  taking  fresh  air  in  through 
wall  openings  at  each  unit.  This  might  be  modified  in 
the  case  of  existing  apartment  buildings  to  a  ceiling 
type  installation  where  the  units  might  be  installed 
just  inside  the  apartment  on  the  ceiling  taking  ventilation 
air  through  a  corridor  duct  system  or  perhaps  even 
omitting  ventilation  air  entirely.  In  the  installations 
where  ventilation  air  is  omitted,  there  is  usually  me¬ 
chanical  exhaust  provided  for  the  kitchen  or  bathroom, 
or  both,  which  theoretically  at  least  indicates  that  some 
fresh  air  will  be  drawn  into  the  space.  The  installation 
of  fan  coil  unit  systems,  or  any  other  systems  for  that 
matter,  without  provision  for  proper  ventilation,  con¬ 
stitutes  poor  practice  and  is  definitely  not  recommended. 

Applications  of  Fan  Coil  Systems 

Fan  coil  units  are  often  installed  in  hospitals,  particu¬ 
larly  in  private  patient  pavilions.  Better  class  installa¬ 
tions  of  this  type  generally  provide  ventilation  air  through 
a  corridor  duct  system  where  the  ventilation  air  is  con¬ 
ditioned  at  least  to  room  design  conditions.  In  this 
manner,  provision  can  be  made  for  pressurizing  the 
building  and  providing  proper  filtration  as  wdl  as 
adequate  dehumidification  of  the  fresh  air.  A  fan  coil 
system  is  applicable  to  either  new  or  existing  hospital 
buildings.  In  the  case  of  new  buildings  the  units  are 
generally  installed  under  the  windows  against  the  ex¬ 
terior  wall;  for  existing  buildings  wdth  adequate  heat¬ 
ing  plants  and  radiation,  the  fan  coil  units  generally 
are  installed  on  the  ceiling,  either  in  the  corridor  or 
in  the  room.  The  fan  coil  unit  system  is  applicable  to 
serve  guest  rooms  in  either  new  or  existing  hotel  build¬ 
ings.  The  same  general  remarks  apply  to  hotel  buildings 
as  to  hospitals  in  that  the  existing  building  with  an 
adequate  heating  system  can  generally  most  easily  use 
the  ceiling  type  installation  whereas  the  new  building 
would  make  use  of  the  floor  or  wall  mounted  unit  under 
the  windows. 

Office  building  application  of  fan  coil  units  very 
often  will  utilize  the  interior  zone  as  a  ventilation  air 
source  for  the  area  served  by  the  fan  coil  unit.  By  in¬ 
creasing  the  percentage  of  fresh  air  used  in  the  interior 
zone  and  making  provisions  for  ducting  the  rather  rich 
interior  zone  return  air  (from  40  to  60%  fresh  air  ini¬ 
tially),  it  b  possible  to  provide  a  workable  installation 
without  a  separate  preconditioned  fresh  air  system  for 
the  periphery  of  the  building.  Office  buildings  have 
been  conditioned  with  the  fan  coil  unit  system,  using 
through-the-wall  openings  at  each  unit  for  the  supply 
of  ventilation  air  and  other  ways  that  this  system  can 
be  applied. 

System  Evaluation 

Advantages  of  the  fan  coil  system  for  the  air  condi¬ 
tioning  of  multi-room  buildings  are  now  enumerated: 

Individual  Temperature  Control.  The  fan  coil  unit 
system  is  readily  adapted  for  individual  control  in  each 
space  of  a  multi-room  building.  Simple  controls  are 
available,  either  manual  or  automatic  for  use  with  the 
fan  coil  unit  system. 

Flexibility.  This  system  is  more  flexible  than  many 
systems  in  that  the  operation  of  any  one  unit  is  in- 
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dependent  of  operation  of  other  units.  For  example,  a 
number  of  rooms  in  a  hotel  could  have  the  fans  in 
their  units  turned  off  while  other  room  units  are  still 
operating,  with  no  affect  on  the  operating  units.  This 
feature  permits  an  operation  saving  with  the  fan  coil  unit 
system  not  possible  with  other  systems. 

Gravity  Healing.  The  fan  coil  unit  system  can  main¬ 
tain  building  temperatures  during  all  but  the  most 
severe  winter  weather,  without  the  use  of  fans.  Most 
office  buildings  shut  down  the  fan  coil  unit  fans  after 
the  building  b  closed,  and  maintain  a  reduced  building 
temperature  through  use  of  gravity  heating  with  the  fan 
coil  units. 

Individual  Air  Circulation.  Of  particular  importance 
to  hospital  applications  is  the  fact  that  the  fan  coil 
unit  system  does  not  mix  air  between  conditioned  spaces. 
In  a  hospital  this  feature  minimizes  the  possibility  of 
cross  contamination  between  rooms.  In  apartment  build¬ 
ings  this  feature  serves  to  minimbe  the  possibility  of 
mixing  odor  between  apartments. 

Minimum  Space.  Thb  system  generally  requires  a 
minimum  amount  of  space  on  the  building  periphery  as 
compared  with  other  systems.  In  a  typical  fan  coil  unit 
system  installation,  water  risers  and  runouts  will  be 
installed  in  the  skin  of  the  building  with  either  through- 
the-wall  apertures  or  interior  ducting  for  ventilation 
air.  In  this  way  the  architect  has  maximum  freedom  for 
building  skin  treatment.  In  existing  buildings,  the  mini¬ 
mum  space  feature  of  the  fan  coil  unit  system  is  often 
a  deciding  factor  in  determining  the  type  system  to  be 
used.  In  an  existing  apartment  building,  for  example, 
there  generally  would  be  no  reason  to  install  overhead 
duct  work  when  such  an  omission  would  mean  savings 
because  of  elimination  of  duct  furring. 

Noise.  The  fan  coil  unit  system  is  inherently  quiet.  It 
is  simple  to  insure  a  relatively  constant  sound  pressure 
level  in  the  fan  coil  unit  system  as  compared  with  a 
central  fan  system  or  an  induction  unit  system.  While  it 
is  true  that  the  fan  coil  unit  is  somewhat  noisier  than 
a  quiet  induction  unit,  it  is  also  true  that  the  average 
fan  coil  unit  is  quieter  than  an  improperly  applied  in¬ 
duction  unit.  There  is  less  chance  of  a  fan  coil  unit 
causing  noise  difficulty  compared  to  an  air  outlet  in 
a  central  fan  system.  With  proper  selection  of  fan  coil 
units,  the  fan  coil  unit  system  will  give  good  results 
from  an  overall  noise  standpoint. 

Ventilation.  This  system  b  adaptable  to  almost  any 
method  of  supplying  ventilation  air  which  the  designer 
may  wish  to  use.  Untreated  ventilation  air  may  be 
supplied  locally  through  the  exterior  wall,  from  the 
building  corridor,  ducted  from  a  central  fan,  or  through 
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Fig.  3.  Vertical  type  of  fan  coil  unit. 


infiltration.  Preconditioning  of  ventilation  air  may  be 
supplied  in  one  of  many  ways.  Ventilation  air  may  be 
filtered  as  required. 

Simplicity  of  System.  Much  can  be  said  for  the  sim¬ 
plicity  of  the  engineering,  installation  and  maintenance 
of  a  fan  coil  unit  system.  In  the  initial  concept,  while 
the  job  is  still  on  the  drawing  board,  sufficient  capacity 
is  provided  by  proper  unit  selection  to  care  for  the  heat¬ 
ing  and  cooling  loads  of  the  space.  In  general,  the  fan 
coil  unit  will  have  more  than  adequate  capacity  to  han¬ 
dle  the  space  heating  and  cooling  load  for  the  designer 
specifies  a  minimum  capacity;  invariably,  the  manu¬ 
facturer’s  unit  size  is  either  too  large  or  too  small  for 
that  capacity.  As  a  result,  the  unit  installed  is  usually 
larger  than  that  called  for  by  the  design.  As  long  as 
adequately  sized  clean  piping  is  run  to  each  of  the 
individual  units,  there  will  be  no  capacity  problem  after 
installation.  This  presupposes  that  the  central  refrig¬ 
eration  and  heating  plants  are  adequately  sized  for  the 
building.  After  the  equipment  is  installed  and  operating, 
the  unit  will  continue  to  deliver  adequate  capacity  through 
its  life  as  long  as  it  is  maintained  in  operating  condition 
with  clean  filters,  lubricated  motor  and  adequate  water 
circulation. 

Disadvantages 

Having  examined  the  advantages  of  the  system,  then 
in  all  fairness,  information  should  be  presented  on  the 
inherent  disadvantages. 

Humidity  Control.  The  fan  coil  unit  system  can  be  in¬ 
stalled  with  provision  for  adequate  humidity  control 
by  supplying  the  space  with  properly  dehumidified  pri¬ 
mary  air.  When  untreated  air  is  supplied  directly  to 
the  fan  coil  unit  through  a  wall  opening  it  is  usual 
for  the  system  to  lose  control  of  the  humidity  between 
seasons.  This  disadvantage  of  the  typical  system  can 
be  overcome  in  the  design  stage,  but  once  the  system  is 
installed,  there  is  little  that  can  be  done  to  correct  this 
inherent  fault.  Of  course,  the  system  can  be  operated 
to  over-cool  the  space  and  in  that  manner  some  humidity 
control  can  be  obtained.  This  certainly  is  not  satisfactory 
from  a  design  standpoint. 


Simultaneous  Heating  and  Cooling.  The  typical  fan 
coil  unit  system  usually  is  not  capable  of  simultaneously 
heating  and  cooling  in  adjacent  rooms  on  the  same  zone. 
Generally  the  designer  will  provide  for  zoning  so  that 
one  zone  may  be  on  heating  with  the  other  zone  on 
cooling.  On  occasions,  where  simultaneous  heating  and 
cooling  of  adjacent  rooms  would  be  desirable,  it  may 
be  provided  by  a  three-pipe  system  or  a  dual  coil  system 
where  both  hot  and  cold  water  are  available  at  the  unit 
at  all  times. 

Mechanical  Equipment  in  Space.  This  system  requires 
a  certain  amount  of  maintenance  of  filters  and  fan  motors. 
ITie  fan  motors  must  be  oiled  at  least  once  a  year  and 
the  filters  should  be  changed  or  cleaned  at  least  twice 
a  year.  Having  the  fan  motor  in  the  conditioned  space  is 
considered  by  many  designers  to  be  a  disadvantage,  al¬ 
though  this  point  is  minimized  by  having  units  equipped 
with  easily  replaceable  fan  assemblies.  Maintenance  of 
equipment  in  the  conditioned  space  is  always  a  problem. 
However,  the  fact  that  the  induction  unit  system,  which 
is  generally  compared  with  the  fan  coil  unit  system,  must 
also  have  substantial  maintenance,  is  very  often  over¬ 
looked.  Coils  and/or  lint  screens  on  induction  units 
must  also  be  cleaned  periodically.  In  the  case  of  the 
induction  unit  system,  this  requires  a  vacuum  cleaning 
operation  that  is  anything  but  simple.  On  the  other  hand, 
the  fan  coil  unit  may  require  replacement  of  its  fan  deck 
with  a  minimum  requirement  for  replacing  filters  and 
oiling  fan  motors. 

DESCRIPTION  OF  FAN  COIL  UNITS 

Types  of  Units 

Fan  coil  units  are  of  three  general  types — the  vertical 
unit.  Fig.  3;  the  vertical  unit  for  wall  mounting.  Fig.  4; 
and  the  horizontally  mounted  unit.  Fig.  5.  These  units 
may  be  furnished  for  free  standing  or  for  furred-in  ap¬ 
plication.  The  selection  is  almost  entirely  dependent 
on  the  installation  requirements.  A  new  office  building, 
for  example,  would  have  the  units  furred-in  and  they 
would  likely  be  the  floor  mounted  or  wall  mounted  ver¬ 
tical  type  units.  In  an  existing  building,  it  is  likely  that 
free  standing  units  would  be  used,  quite  possibly  of  tbe 
wall  mounted  type.  The  wall  mounting  enables  the  unit 
to  be  installed  without  rerunning  the  telephone  lines  and 
electric  lines  that  are  so  often  found  at  the  baseboard  in 
older  buildings.  If,  in  the  case  of  an  existing  building, 
the  radiation  were  adequate  and  the  fan  coil  units  were 


Fig.  4.  Vertical  type  unit  for  wall  mounting. 
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installed  for  cooling  only,  the  ceiling  unit  would  be 
given  consideration  as  either  a  furred-in  or  free  stand¬ 
ing  application,  depending  on  the  extent  of  the  building 
modernization  program. 

Most  units  have  provisions  for  handling  ventilation 
air  at  the  unit.  In  general,  this  air  is  brought  in  through 
the  lower  part  of  the  unit  at  the  back.  Vertical  units  in¬ 
tended  for  use  with  local  outside  air  supply,  have  a 
damper  arrangement  in  the  bottom  of  the  unit  which 
permits  some  adjustment  of  fresh  air  quantity.  The 
minimum  damper  arrangement  usually  provides  for 
about  25%  ventilation  air.  In  some  equipment  lines 
there  is  further  provision  for  a  more  elaborate  damper 
which  will  permit  use  of  100%  outdoor  air.  Still  further 
refinements  are  available  where  units  have  a  coil  air  by¬ 
pass  which  provides  some  degree  of  humidity  control. 

Unit  Components 

The  fan  coil  unit  consists  basically  of  its  supporting 
casing,  fans,  coil  fan  motor,  filter,  and  a  decorative 
casing,  if  provided.  These  components,  Fig.  6,  vary 
with  the  different  makes  so  a  brief  discussion  of  com¬ 
ponent  features  may  be  helpful. 

Fans 

The  limiting  factor  in  determining  the  depth  of  a  unit 
has  been  the  fan  diameter.  The  fan  coil  unit  is  wanted 
as  thin  as  possible  to  take  up  a  minimum  of  usable 
space  in  both  vertical  and  horizontal  applications.  To 
achieve  the  noise  levels  required  by  the  application,  a 
centrifugal  fan  generally  is  used  and  noise  level  require¬ 
ments  determine  the  fan  tip  speed.  In  general,  the  av¬ 
erage  unit  design  is  approximately  9  to  12  inches  deep 
for  a  unit  with  acceptable  noise  level. 

Fans  are  generally  of  the  forward  curved  centrifugal 
type,  one  or  two  in  number,  although  some  units  in  larger 
sizes  may  have  three  or  four  fans.  For  one  and  two-fan 
units,  fans  generally  are  mounted  on  motor  shaft  ex¬ 
tensions;  units  with  larger  numbers  of  fans  usually  have 
the  fans  mounted  on  a  line  shaft  with  the  shaft  belt 
driven  by  the  motor.  These  larger  units  are  being  ap¬ 
plied  to  school  classrooms  generally  for  heating  and 
ventilation  only.  The  fans  are  supported  through  the 
motor  from  the  drain  pan,  with  sound  isolation  installed 
between  the  pan  and  the  motor. 


Pig.  5.  Horizontally  mounted  fan  coil  unit. 


Fig.  6.  Component  parts  of  a  fan  coil  unit. 


Fan  Motor 

The  fan  motor  is  generally  of  a  six-pole  type  (1200 
rpm  synchronous  speed),  again  for  noise  considerations. 
Some  units  use  four-pole  motors  (1600  rpm  synchronous 
speed)  and  these  units  normally  have  a  somewhat  higher 
noise  level  than  the  six-pole  motored  units. 

Motors  used  in  fan  coil  units  are  of  hvo  general  types, 
the  shaded  pole  motor  and  the  permanent  split  capacitor 
type  motor.  The  shaded  pole  motor  uses  a  choke  coil 
for  speed  regulation  and,  in  comparison  with  the  capaci¬ 
tor  type  motor,  is  somewhat  less  efficient.  The  choke 
coil  will  result  in  a  hum  that  may  be  objectionable  from 
a  noise  standpoint.  The  split  capacitor  motor  generally 
gives  better  results  in  that  it  is  somewhat  more  efficient 
than  the  shaded  pole  motor  and  it  eliminates  the  choke 
coiL  Speed  regulation  in  a  split  capacitor  motor  is 
secured  through  different  winding  combinations.  The 
better  quality  split  capacitor  motor  is  somewhat  more 
expensive  than  the  shaded  pole  motor  so  the  designer 
must  weigh  quality  and  price  to  determine  the  type  unit 
for  the  particular  job. 

Most  fan  units  are  equipped  with  fan  motors  provided 
with  lubrication  fittings,  usually  oiling  tubes.  Fan  coil 
units,  in  many  instances  operate  24  hours  a  day,  365  days 
a  year.  Since  starting  is  not  frequent,  heavy  duty  equip¬ 
ment  is  not  re<|uired.  The  hours  of  service  indicate  the 
need  for  close  attention  to  lubrication.  Most  manufactur¬ 
ers  recommend  that  motors  be  lubricated  twice  a  year 
when  the  filters  are  changed  and  also  caution  against  over¬ 
oiling. 

Coils 

The  coil  in  the  fan  coil  unit  generally  is  a  typical 
air  conditioning  heat  transfer  surface  with  copper  tubes 
and  aluminum  fins.  There  usually  is  an  effort  made, 
as  with  most  air  conditioning  heat  transfer  surface, 
to  completely  cover  the  copper  tubing  with  the  aluminum 
fin  collars.  The  reason  for  this  is  to  minimize  the  pos¬ 
sibility  of  odor  collection  on  bare  copper  tubes. 
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G>il8  vary  in  depth  from  two  rows  to  four  rows  in 
direction  of  air  flow.  The  type  application  most  often 
using  fan  coil  units  has  relatively  light  latent  loads  so 
the  coib  are  called  on  to  do  mostly  sensible  cooling. 

Some  manufacturers  provide  an  optional  additional 
row  of  coil  for  heating,  usually  with  steam.  Some  in¬ 
stallations  have  been  set  up  to  use  the  additional  row  of 
coil  for  heating  at  the  same  time  that  cooling  is  avail¬ 
able.  This  results  in  double  piping  systems  and  tends 
to  be  expensive  but  having  the  cooling  and  heating  avail¬ 
able  simultaneously  {>ermits  much  better  control  of 
space  conditions. 

Some  manufacturers  publish  ratings  for  their  fan 
coil  units  using  dry  expansion  coils  for  use  with  direct 
refrigerant.  Applications  of  this  type  are  relatively  few 
because  of  the  problems  involved  in  the  refrigeration 
circuit  with  a  multitude  of  evaporators  at  varying  dis¬ 
tances  and  varying  elevations  in  respect  to  the  compres¬ 
sion  equipment  With  the  present  day  availability  of 
small  packaged  water  cooling  systems,  there  seems 
little  reason  to  use  direct  refrigerant  in  fan  coil  units. 

The  drain  pan  under  the  coil  (most  fan  coil  units  are 
blow  through  type  units)  is  generally  a  structural 
member.  It  is  usually  well  insulated  in  order  to  minimize 
the  possibility  of  sweating.  Most  units  have  some  pro¬ 
vision  for  extending  the  drain  pan  beyond  the  coil  to 
include  drip  protection  for  the  control  valve  and  valve 
cluster  at  the  inlet  end  of  the  coil.  Since  fans  generally 
are  supported  from  the  drain  pan,  the  pan  is  usually 
fabricated  of  relatively  heavy  metal,  say  16  or  18  gage. 
In  some  units,  the  drain  pan,  along  with  the  fan-motor 
combination,  are  readily  removable  from  the  unit  with¬ 
out  breaking  the  drain  connection.  The  drain  connec¬ 
tion  should  be  adequately  sized  and  it  is  important 
to  be  sure  that  there  is  no  raised  edge  around  the  drain 
connection.  If  there  is  a  lip  around  the  drain  connection, 
condensate  will  lie  in  the  drain  pan  and  become  an  odor 
source.  The  coil  is  generally  provided  with  a  manual, 
and  sometimes  automatic,  air  vent  near  the  top  of  the 
coil.  These  vents  are  accessible  and  are  usually  located 
over  the  drain  pan  permitting  easy  venting  of  the  unit. 

Fibers 

Filters  for  use  with  fan  coil  units  are  the  cleanable 
and  throwaway  types.  The  type  to  use  with  the  unit  rests 
largely  with  the  installation.  In  the  apartment  house 
installation,  where  the  maintenance  man  has  no  time 
for  cleaning  filters,  a  throwaway  type  filter  is  the  best 
choice.  If  a  filter  cleaning  service  is  to  be  provided, 
then  the  cleanable  type  filter  will  be  adequate.  Filters 
are  usually  one  inch  thick  and  normally  can  be  replaced 
without  removing  the  decorative  casing  on  the  free 
standing  units.  In  the  case  of  furred-in  vertical  units, 
the  front  panel  must  be  removed  to  replace  filters  and  oil 
the  fan  motor.  When  fan  coil  units  are  supplied  with 
a  local  source  of  ventilation  air,  the  ventilation  air  nor¬ 
mally  is  passed  through  the  filter  before  going  to  the 
cooling  coil.  The  filters  used  with  the  fan  coil  units 
are  of  relativdy  low  efficiency  and  serve  primarily  to 
keep  the  unit  coil  clean.  It  is  much  easier  to  clean  or 
replace  a  filter  than  to  clean  the  coil. 

For  effective  filtration,  the  building  must  be  pres¬ 
surized  and  all  ventilation  air  submitted  to  thorough 
filtration.  This  can  be  done  with  a  fan  coil  unit  system 


using  the  primary  air  or  interior  air  system.  The  filter 
on  the  fan  coil  unit  is  effective  for  taking  out  local  large 
particle  dust  that  is  brought  into  the  building  on  people’s 
clothes  and  shoes.  Hotel  chambermaids  have  found  the 
return  air  grille  on  fan  coil  units  a  very  good  place  to 
shake  the  dust  from  their  mops  and  dusting  rags. 

To  maintain  unit  performance  at  or  near  design  con¬ 
ditions,  filters  must  be  cleaned  or  replaced  about  twice 
a  year,  depending  on  the  individual  installation — in 
some  cases  with  local  outside  air,  the  filters  should  be 
cleaned  every  month.  Installations  have  been  observed 
with  filters  blocked  to  such  a  degree  that  the  air  flow 
through  the  unit  was  reduced  by  more  than  50%.  This 
resulted  in  poor  air  distribution  and  generally  unsatis¬ 
factory  air  conditioning. 

Casing 

There  is  some  variation  in  the  type  of  casing  supplied 
for  the  fan  coil  unit.  Some  manufacturers  make  a  unit 
with  a  basic  casing  and  with  a  separate  decorative  casing 
available  as  an  optional  extra.  Other  manufacturers 
build  a  unit  with  the  decorative  casing  acting  also  as 
the  basic  casing.  In  either  instance,  the  casing  must  have 
provision  for  access  to  the  interior  of  the  unit. 

The  usual  case  is  a  fan  coil  unit  complete  and  ready 
to  operate  with  side  panels,  back  panel  and  removable 
front  panel  painted  a  prime  coat  and  ready  to  install  in 
an  enclosure  provided  by  others.  This  basic  casing  is 
functional  only,  providing  support  for  the  various 
pieces  of  the  unit,  and  access  to  the  working  parts  of 
the  unit  for  installation  and  service.  The  piping  and 
controls  are  usually  installed  outside  of  the  basic  casing 
so  that  the  casing  provides  only  the  stated  functions. 
Usually  the  casing  is  insulated  on  the  inside  to  minimize 
the  possibility  of  sweating.  The  insulation  provides  a 
dual  function  in  that  it  usually  helps  to  provide  a  quieter 
operating  unit.  When  a  separate  decorative  casing  is 
provided,  it  usually  has  provision  for  easy  removal  for 
access  to  the  unit.  The  decorative  casing  is  generally 
fabricated  from  furniture  steel. 

The  air  discharge  and  return  grilles  are  a  part  of  the 
decorative  casing  or  may  be  installed  in  the  unit  en¬ 
closure  as  built  into  the  structure.  The  vertical  type 
unit  is  usually  provided  with  fixed  vanes  in  the  dis¬ 
charge  air  and  the  return  air  grilles.  Very  often  these 
grilles  are  a  part  of  and  integral  with  the  decorative 
casing.  In  some  models,  double  deflection  discharge 
grilles  are  available  as  an  accessory.  The  return  air 
grilles  are  generally  fixed  louver  type  grilles  stamped 
in  the  decorative  casing.  The  decorative  casing  rarely  has 
any  insulation  incorporated  in  its  structure. 

Most  manufacturers  of  fan  coil  units  provide  as  ac¬ 
cessory  items  discharge  air  grilles  and  collars  for  furred-in 
units  along  with  return  air  panels  for  the  same  type  of 
installation.  Provisions  for  taking  fresh  air  into  the 
unit  locally  are  handled  in  a  variety  of  ways.  Some 
unit  manufacturers  offer  wall  boxes  as  an  accessory, 
complete  with  screens  and  louvers  for  connection  to 
the  unit  These  wall  boxes  generally  are  made  up  in 
standard  brick  sizes. 

Unit  Control 

Most  fan  coil  unit  manufacturers  provide  several 
means  for  controlling  the  units  with  both  field  installed 
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equipment  and  with  factory  installed  equipment. 

The  standard  fan  coil  unit  has  a  manual  switch  con¬ 
trolling  the  fan  speed.  In  addition  to  this  basic  control, 
there  is  available  a  thermostat  which  may  operate  to 
vary  the  fan  speed,  a  thermostat  which  may  control  a 
solenoid  valve  in  the  water  supply  through  the  coil,  a 
thermostat  which  modulates  the  water  supply  to  the 
coil,  a  self-contained  valve  modulating  the  water  supply 
to  the  coil,  and  even  bypass  control  within  the  unit 

The  type  of  unit  control  selected  by  the  designer  will 
again  depend  on  the  quality  of  the  installation  which 
he  is  planning.  The  most  used  system  for  quality  in¬ 
stallation  is  a  pneumatically  operated  modulating  valve 
controlled  by  summer-winter  thermostat.  Next,  from  the 
standpoint  of  quality  of  installation,  would  be  the  self- 
contained  valve;  followed  by  the  electrically  operated  sole¬ 
noid  valve,  and  the  fan  speed  control.  Of  course,  the 
operation  of  the  unit  control  must  be  coordinated  with 
the  system  control. 

In  addition  to  the  control  valve  or  device,  provision 
must  be  made  for  shutoff  valves  on  the  water  supply 
and  return  to  the  unit.  Most  manufacturers  provide  either 
factory  assembled  valve  clusters,  or  drawings  and  in¬ 
structions  for  the  installation  of  such  clusters.  The  space 
at  the  end  of  the  fan  coil  unit  is  rather  cramped  by  the 
time  the  insulation  is  put  on  the  piping  supplying  the 
unit.  In  this  case  of  a  furred-in  unit,  this  is  not  neces¬ 
sarily  critical  but  in  the  case  of  a  unit  using  a  decorative 
casing,  it  takes  a  good  deal  of  arranging  to  fit  this 
equipment  in  within  the  allowed  space. 

PERFORMANCE 

Rating 

Fan  coil  unit  manufacturers’  catalogs  give  ratings 
for  the  fan  coil  units  under  varying  conditions.  The 
ratings  are  generally  expressed  in  Btu  per  hour  for  the 
total  and  sensible  cooling,  with  the  difference  between 
the  two  giving  the  latent  capacity  available  at  varying 
conditions.  The  units  are  rated  basically  in  four  popular 
sizes,  200,  300,  400  and  600  cfm.  As  pointed  out,  larger 
units  are  available  up  to  approximately  1500  cfm. 

Generally  speaking,  tbe  200  through  600  cfm  models 
will  give  the  designer  adequate  choice  from  both  the 
standpoint  of  capacity  and  air  flow  to  handle  most 
multi-room  building  installations.  The  present  day  trend 
of  smaller  and  smaller  modules  tends  to  favor  the 
smaller  unit  to  a  degree.  The  thoughtful  designer  will 
notice  a  difference  between  the  ratings  of  the  various 
manufacturers  for  identical  conditions  and  identical 
air  flow.  There  has  been  no  standardization  in  the  air 
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conditioning  industry,  among  the  manufacturers  of  fan 
coil  units,  and  as  a  result  there  are  as  many  methods 
of  rating  the  units  as  there  are  manufacturers. 

Power  Consumption 

There  is  a  variance  among  the  different  makes  of 
fan  coil  units  in  the  amount  of  power  required  for  the 
unit  fan.  Depending  on  whether  the  fan  motor  is  a 
shaded  pole  or  permanent  split  capacitor  type,  the 
power  consumption  will  be  more  or  less.  In  a  small  job 
of  50  or  100  units,  the  difference  in  power  is  of  rela¬ 
tively  small  importance  but  in  larger  installations  this 
difference  may  rapidly  mount  up  to  a  sizeable  sum  per 
year  because  of  the  long  hours  of  equipment  operation. 

Noise  Levels 

There  is,  at  the  time  of  writing  this  article,  no  uniform¬ 
ity  among  the  fan  coil  unit  manufacturers  in  regard  to 
the  matter  of  rating  units  according  to  the  noise 
generated.  Generally,  the  belter  the  unit  in  quality,  the 
quieter  it  will  be.  A  slow  speed  fan  motor  with  large 
diameter  fans  with  proper  and  adequate  insulation  will 
result  in  a  quiet  unit,  while  a  high  speed  fan  motor  with 
small  fans  without  proper  insulation  will  result  in  a 
noisier  unit.  There  is  no  guide,  at  the  present  moment, 
to  proper  selection  of  units  in  accordance  with  standard 
criteria.  If  an  installation  is  particularly  critical  insofar 
as  noise  is  concerned,  then  the  designer  is  advised  to 
insist  on  the  selection  of  units  for  design  conditions  at 
meilium  speed.  Medium  speed  on  a  three-speed  unit 
is  usually  considerably  quieter  than  high  speed. 

If  it  is  possible  for  the  designer  to  tie  the  unit  selec¬ 
tion  to  a  manufacturer’s  name  and  model  number,  he 
can  be  sure,  after  thorough  investigation,  of  a  completely 
suitable  job  insofar  as  noise  level  is  concerned.  He  can 
also  be  sure  that  the  system  will  continue  to  operate 
at  approximately  the  same  noise  level  through  its  life. 
There  is  little  likelihood  of  the  system  becoming  un¬ 
balanced  or  becoming  noisy  through  fault  of  installation. 
The  noise  level  of  the  unit  is  built  in  at  the  factory  and 
there  is  relatively  little  that  can  be  done  to  change 
it  in  the  field.  Worn  fan  or  motor  bearings  can,  and 
will,  produce  objectionable  noise.  This  can  be  corrected. 

Sweating 

Sometimes  a  serious  problem  with  fan  coil  unit  in- 
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stallations  is  sweating  of  the  unit  casing.  The  sweating 
occurs  when  the  unit  fans  are  turned  off  and  chilled 
water  continues  running  through  the  coil.  Such  a  case 
might  occur  in  an  unoccupied  apartment  or  a  hotel 
room.  The  cold  water  flowing  through  the  coil  results 
in  a  reverse  air  circulation  that  drops  air  down  through 
the  drain  pan  past  the  fans  and  into  the  lower  part 
of  the  fan  coil  unit.  If  the  unit  is  not  adequately  insulated 
in  the  lower  portion,  it  will  condense  moisture  on  the 
basic  casing  and  on  the  decorative  casing,  too,  under 
conditions  of  high  relative  humidity.  Condensation  has 
been  more  than  annoying  where  expensive  rugs  and 
plaster  have  been  damaged  by  the  condensate.  Most 
unit  manufacturers  test  their  equipment  thoroughly  in 
calorimeter  rooms  to  guard  against  such  sweating.  If 


for  fresh  air 

Fig.  10.  Ventilation  air  through  the  wall. 


the  unit  is  insulated  throughout,  including  the  lower 
section,  the  designer  can  he  sure  that  sweating  will  be 
minimized. 

Care  should  be  taken  in  installing  the  units  to  be 
sure  that  they  are  level;  then  there  is  no  possibility  of 
condensate  spilling  out  over  the  edge  of  the  drain  pan. 
This  is  particularly  true  with  ceiling  type  units  where 
they  are  harder  to  level  and  where  often  times  the 
drain  pan  is  smaller  than  in  a  vertical  type  unit. 

SYSTEM  DESCRIPTION 

The  fan  coil  unit  system  is  quite  flexible  in  the  method 
used  to  supply  ventilation  air  to  the  spaces  conditioned 
by  the  fan  coil  unit.  Ventilation  air  may  be  supplied 
through  apertures  in  the  outside  building  wall,  through 
separate  corridor  ducts,  through  duct  work  to  the  unit 
itself,  and  several  other  ways  to  be  discussed. 

For  best  air  conditioning,  it  is  desirable  to  supply 
preconditioned  ventilation  air  to  the  space  in  which  the 
fan  coil  unit  is  located.  The  preconditioned  fresh  air 
may  be  programmed  in  a  manner  similar  to  the  induc¬ 
tion  unit  system;  the  transmission  gains  or  losses  are 
handled  with  the  primary  air  or  preconditioned  fresh 
air.  Or  the  preconditioned  air  may  be  tempered  with 
outside  air  temperatures,  w'ith  the  fan  coil  unit  itself 
controlling  room  conditions.  In  the  latter  case,  simul¬ 
taneous  heating  and  cooling  would  not  be  available 
within  a  single  zone  as  would  be  the  case  if  the  pre¬ 
conditioned  fresh  air  was  supplied  in  sufficient  quantity 
and  temperatures  to  permit  this  refinement. 

Figure  7  shows  a  case  where  ventilation  air  is  supplied 
from  an  interior  zone.  Here  the  fan  coil  unit  retains 
control  of  the  temperature  in  the  space;  ventilation  air 
is  supplied  with  the  mixed  air  from  the  interior  zone. 
This  air  would  normally  enter  the  fan  coil  unit  space 
at  some  temperature  in  the  neighborhood  of  60  deg.  F 
and  this  would  provide  some  cooling  as  well  as  dehu¬ 
midification  in  the  space.  This  method  of  handling 
ventilation  air  with  fan  coil  unit  systems  has  been  quite 
satisfactory  in  applications  providing  the  fresh  air  per¬ 
centage  supplied  by  the  interior  zone  units  is  relatively 
high — say  a  50%  outside  air  mixture  entering  the  in¬ 
terior  zone  unit  coils.  The  overall  ventilation  require¬ 
ments  of  the  spaces  must  be  kept  in  mind — normally 
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somewhere  in  (he  neighborhood  of  0.25  cfm  per  square 
foot  of  air  conditioned  space. 

Figure  8  shows  ventilation  air  supplied  to  a  horizontal 
type  fan  coil  unit  from  a  corridor  duct.  Air  in  the  corri¬ 
dor  duct  could  be  either  conditioned  or  not-conditioned, 
depending  on  the  system  design.  Since  a  fan  must  be 
supplied  to  deliver  the  air  to  the  fan  coil  units  the 
additional  cost  for  supplying  conditioning  for  this  venti¬ 
lation  air  is  relatively  small.  It  does  provide  better  air 
conditioning  than  su{q>lying  unconditioned  air  since  it 
permits  humidity  control  within  limits  between  seasons. 

Conditioned  ventilation  air  being  supplied  directly 
to  the  fan  coil  units  from  vertical  risers,  is  shown  in 
Fig.  9.  This  method  of  supplying  ventilation  air  to 
the  fan  coil  unit  system  is  practical  but  on  the  expensive 
side.  With  this  type  of  supply,  the  vertical  risers  can 
handle  the  primary  air  or  preconditioned  ventilation 
air  at  relatively  high  pressures  and  velocity.  If  this  is 
the  case,  space  may  be  saved  on  the  exterior  of  the  build¬ 
ing  by  using  smaller  duct  work.  However,  this  will  neces¬ 
sitate  some  sort  of  sound  treatment  at  the  point  where 
the  air  is  delivered  either  to  the  unit  or  the  room.  Fan 
coil  units  generally  are  not  provided  with  sound  attenu¬ 
ating  devices  as  would  be  necessary  with  such  a  system. 

Figure  10  shows  ventilation  air  supplied  through  a 
wall  aperture.  This  is  one  of  the  more  usual  methods 
of  supplying  ventilation  air  with  a  fan  coil  unit  system 
that  is  part  of  the  lowest  cost  installations.  This  method 
of  supplying  ventilation  air  has  drawbacks  in  that  during 
between-season  weather,  control  of  humidity  can  readily 
be  lost  unless  the  space  is  overcooled.  Difficulty  may 
also  be  experienced  with  cold  floors  in  cold  weather. 
The  possibility  of  over-ventilation  through  stack  effect 
is  also  present.  With  proper  design  of  the  wall  aperture 
and  with  provision  for  good  damper  control  in  the 
unit,  this  type  installation  will  provide  generally  satis¬ 
factory  results  although  the  fan  coil  unit  system  is  capable 
of  better  performance  is  outlined  in  the  preceding 
methods  of  handling  ventilation  air.  With  the  through- 
the-wall  aperture,  it  is  possible  to  supply  100%  outdoor 


Rg.  12.  Air  in- 
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Rg.  13.  Air  intake 
through  wall  under 
window  sill. 


air  during  between-season  operation.  Some  of  the  de¬ 
sirability  of  this  feature  is  overcome  by  the  necessity 
of  providing  and  maintaining  automatic  damper  op¬ 
eration.  Manual  damper  operation  is  not  satisfactory 
for  such  applications. 

In  school  room  application,  the  fan  coil  units  are  con¬ 
trolled  to  make  maximum  use  of  outdoor  air  for  ventila¬ 
tion  and  for  temperature  control  purposes.  The  majority 
of  fan  coil  unit  systems  applied  to  schools  have  been  for 
heating  and  ventilating  with  no  provision  for  complete 
air  conditioning.  There  is  evidence  of  a  trend  toward 
year-round  air  conditioning  of  schools.  In  colder  climates, 
the  fan  coil  unit  system  seems  well  suited  for  this. 

There  are  several  methods  of  treatment  of  the  through- 
the-wall  aperture  as  shown  in  Figs.  11,  12  and  13.  Many 
architects  consider  that  louvers  on  the  outside  of  a 
building  are  unsightly.  This  can  be  overcome  by  taking 
the  outdoor  air  up  vertically  through  the  lintel  of  the 
window  below.  In  the  case  of  buildings  with  the  modern 
curtain  wall  construction,  similar  provisions  may  be 
made  for  the  fan  coil  intakes. 

Fan  coil  unit  systems  have  also  been  supplied  without 
positive  means  for  introducing  ventilation  air  into  the 
space.  Hotel  rooms  and  apartments  which  are  provided 
with  exhaust  ducts  will  sometimes  depend  on  the  infiltra¬ 
tion  of  outdoor  air  to  provide  ventilation  for  these  spaces. 
This  method  of  application  in  the  fan  coil  unit  system 
does  not  fall  under  the  definition  of  air  conditioning 
since  the  ventilation  is  not  controlled. 

Unit  Location 

Fan  coil  units  can  be  located  in  almost  any  conceivable 
spot.  Figure  14  shows  a  few  of  the  possible  locations  as 
illustrated  by  one  manufacturer. 

Generally  speaking,  the  fan  coil  unit  system  in  new 
construction,  will  have  the  units  located  under  the  win¬ 
dows  except  in  the  very  warmest  climates  where  the  units 
may  be  located  overhead  near  the  corridor.  The  under¬ 
window  unit  location  is  favored  to  minimize  the  down 
draft  from  exterior  w'alls  and  glass  during  cold  weather. 
Usual  practice  in  a  locality  will  determine  whether  an 
under-the-window  type  installation  is  required.  Often 
double  glazing  of  windows  will  permit  the  elimination  of 
the  undei-the-window  unit,  permitting  the  unit  to  be 
located  in  a  more  economical  ceiling  or  corridor  area. 
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Location  of  units  above  the  bathroom  and  in  the  tops 
of  closets  u  also  quite  practical.  When  locating  a  unit 
above  the  bathroom,  care  must  be  taken  to  insure  that 
the  return  air  is  taken  directly  from  the  room  rather  than 
from  the  bathroom,  both  from  the  standpoint  of  odor 
control  and  the  possibility  of  excessive  moisture  from  the 
bath  causing  condensation.  It  is  also  wise  to  examine 
closet  locations  to  make  sure  that  the  closet  b  not  likely 
to  be  completely  blocked  by  hanging  clothes. 


Since  maintenance  is  a  consideration  in  any  air  con* 
ditioning  system  application,  the  designer  should  be 
aware  of  the  increased  difficulty  in  maintaining  a  ceiling- 
mounted  fan  coil  unit  as  opposed  to  a  wall  or  floor 
mounted  unit.  Normally,  a  ceiling  mounted  unit  is  pro¬ 
vided  with  an  access  pand  to  permit  oiling  the  fan 
motors  and  changing  the  filter.  Referring  again  to  Fig. 
14,  the  preferable  wall  or  floor  location  of  the  unit  would 
permit  vertical  air  discharge  from  the  unit  rather  than 
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Rg.  14.  Illustrations  of  some  of  the  possible  locations 
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the  face  discharge  as  is  shown  in  a  number  of  the  illustra¬ 
tions.  The  air  discharge  from  the  face  of  the  unit  is 
likely  to  create  difficulty  with  drafts  on  the  room  occu¬ 
pants.  The  face  discharge  also,  unless  directed  sharply 
up,  may  result  in  some  stratification  within  the  space. 

Unit  Confrol 

There  are  almost  as  many  ways  to  control  fan  coil 
units  and  fan  coil  unit  systems  as  there  are  methods  of 


installing  them.  The  unit  itsdf  is  capable  of  fan  speed 
control,  cycling  fan,  water  flow  modulation,  off-on  water 
flow  and  various  combinations  of  these  methods  of  con¬ 
trol.  The  system  control  can  have  many  variations. 

Figures  15  through  17  illustrate  typical  fan  coil  unit 
controls.  Figure  15  shows  the  memual  three-speed  fan 
switch  available  with  most  units.  Control  not  shown  is 
the  manually  controlled  water  valve  with  an  indicating 
element  to  mark  the  direction  to  turn  the  valve  wheel. 
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All  floor  and  wall  models  at*  shown  with  outdoor  air  intokes.  How¬ 
ever,  these  arrangements  are  also  available  with  100  V*  recirculated 
air,  when  specified.  All  ceiling  arrangements  require  external  mixing 
of  outdoor  air  because  no  mixing  dampers  are  provided  within  the 
unit.  Collars  and  double  deflection  grilles  are  available  where  specified. 
Face  discharge  units  should  not  be  directed  toward  room  occupants. 
Bypass  control  not  available  with  face  discharge  units. 
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of  fan  coil  units.  Courtesy  of  John  J.  Nesbitt,  Inc. 
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Pig.  15.  Three- 
speed  fan  switch. 


•depending  on  whether  there  is  hot  or  cold  water  in  the 
piping.  Available  is  a  manual  fan  s|)eed  switch  along 
with  an  electric  switch  with  built-in  automatic  seasonal 
changeover,  controlled  by  a  thermostat  bulb  mounted  in 
the  return  air  stream.  Tliis  provides  automatic  cycling 
of  the  water  solenoid  valve  at  preset  fan  speed.  A  typical 
self-contained  automatic  water  valve  with  automatic- 
changeover  from  summer  to  winter  operation  is  shown 
in  Fig.  16.  A  pneumatic  control  valve,  Fig.  17,  on  a 
ceiling  counted  fan  coil  unit,  again  provides  modulated 
water  flow  for  both  summer  and  winter  operation. 

In  addition  to  these  methods  of  control  there  are  still 
others.  One  example  is  where  coil  unit  fans  are  cycliHl 
by  a  wall  thermostat.  It  is  particularly  important  here 
to  be  sure  that  the  thermostat  controlling  the  fan  cycling 
(on-off  operation)  is  wall  mounted  since  a  thermostat 
control  bulb  in  the  unit  would  work  until  the  unit  was 
turned  off  at  which  point  the  cold  air  from  the  coil  would 
fall  down  on  the  thermostat  bulb  thus  preventing  the  fan 
from  coming  back  on.  Also,  to  be  taken  into  consideration 
in  the  unit  controls,  is  the  requirement  for  minimizing 
the  possibility  of  the  fan  coil  unit  cabinet  sweating 
through  the  continuation  of  cold  water  flow  while  fans 
are  turned  off.  The  gravity  flow  of  cold  air  from  the 
coil  will  chill  the  fan  coil  unit  cabinet  and  as  humidity 
builds  up  into  the  space,  the  condensation  is  likely  to 
cause  damage  to  floors,  rugs  and  perhaps  plaster  in  the 
spaces  below.  It  is  advisable,  therefore,  to  shut  off  fan 
coil  units  in  spaces  which  are  to  be  unoccupied  for 
an  extended  period  of  time.  Not  only  should  the  fans  be 
shut  off,  but  also  the  circulating  water  to  prevent  con¬ 
densation  damage.  Most  manufacturers  supply  unit  cen¬ 
tred  kits  that  can  be  5hip|)ed  separately  or  mounted  at  the 
factory.  These  control  kits  are  generally  worthwhile 
from  the  contractor’s  standpoint  since  they  simplify 
installation  of  the  control  at  minimum  cost. 

System  Control 

The  control  system  for  the  fan  coil  system  installation 
is  dependent  on  the  tyfie  application,  the  quality  of  the 
installation,  and  the  many  other  considerations  that  nor¬ 
mally  go  into  a  decision  of  this  type.  The  usual  fan  coil 


unit  installation  in  a  multi-room  building  would  provide 
some  sort  of  fan  coil  unit  control  of  either  water  or  fan 
speed,  with  perhaps  some  zone  control,  depending  on  the 
orientation  and  exposure  of  the  various  zones  of  the 
building.  Certainly  for  winter  operation,  variation  in 
water  temperature  would  be  controlled  in  accordance  with 
outside  air  temperature. 

If  the  fan  coil  units  were  provided  with  modulating 
w-ater  control,  it  would  not  be  necessary  to  zone  the  build¬ 
ing.  Normally  the  system  would  operate  at  design  water 
temperature  during  the  summer,  with  varying  water  tem¬ 
peratures  during  the  winter.  In  the  'event  that  the  indi¬ 
vidual  unit  water  control  were  omitted  and  the  units 
provided  only  with  manual  fan  speed  control,  zoning  of 
the  building  probably  would  be  indicated. 

The  type  of  ventilation  air  supply  used  with  the  fan 
coil  system  will  have  a  bearing  on  the  type  of  control 
used  with  the  system.  For  example,  if  the  fan  coil  units 
were  provided  with  through-the-wall  apertures  for  ven¬ 
tilation  air  supply,  then  solenoid  control  of  the  water  flow 
through  the  units  would  not  be  desirable.  The  on-off 
operation  of  the  water  flow  during  the  heating  season 
would  permit  overcooling  of  the  room  during  periods  of 
low  outdoor  air  temperature  when  the  water  was  turned 
off.  With  interior  zone  supply  of  fresh  air,  zone  control 
of  the  fan  coil  units  is  somewhat  more  feasible  since  the 
fan  coil  unit  is  not  in  complete  control  of  the  room  tem¬ 
perature  conditions  and  a  wider  variation  in  fan  coil 
unit  capacity  can  be  tolerated,  thus  generally  permitting 
manual  control  of  the  fan  unit  speed. 

It  is  not  considered  desirable  to  vary  summer  water 
temperatures  within  the  fan  coil  system  above  about  55 
deg  in  order  to  avoid  losing  humidity  control. 

Piping 

Supply  and  return  water  piping  systems  used  in  fan 
coil  unit  systems  are  typical  of  multi-room  building 
piping  application.  A  reverse  return  system  in  the  hot 
and  cold  water  system  is  desirable  if  there  is  manual 
control  of  the  water  flow  through  the  units.  A  reverse 
return  system  will  simplify  the  problem  of  balancing  and 
will  insure  that  the  system  stays  in  balance  after  installa¬ 
tion.  If  automatic  controls  are  provided  on  the  water 
system,  the  reverse  return  may  be  eliminated,  providing 
the  maximum  differential  across  any  one  unit  does  not 
exceed  approximately  25  psi. 

Particular  attention  should  be  paid  to  the  drain  piping 
on  fan  coil  systems.  Again,  the  amount  of  condensate 
expected  from  the  fan  coil  unit  system  will  vary  depend¬ 
ing  on  the  type  of  ventilation  air  supply  provided.  With 
the  fan  coil  unit  system  handling  the  entire  dehumidifica¬ 
tion  of  the  ventilation  air,  as  wdl  as  the  space,  there  will 
be  a  substantial  amount  of  condensate  from  the  unit.  If, 
on  the  other  hand,  the  system  utilizes  ventilation  air 
through  an  interior  zone  system,  there  will  be  very  little, 
if  any,  condensate  collected  during  the  normal  operation 
of  the  units.  Inspection  of  operating  systems  has  verified 
the  fact  that  with  an  interior  zone  fresh  air  system,  there 
will  only  be  a  few  drops  of  condensate  in  the  fan  coil 
units  pans  during  the  most  severe  summer  weather. 
Therefore,  the  drain  lines  must  be  adequately  sized  (not 
less  than  %  inch  on  each  unit)  and  should  be  setup  to 
|H*rinit  easy  cleanout.  Since  on  some  systems  there  is 
relatively  little  condensate  flowing,  it  may  become  neces- 
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sary  after  a  period  of  years  to  rod  the  unit  drains  to  the 
drain  risers.  Depending  on  local  codes,  risers  are  gener¬ 
ally  drained  to  open  funnels  or  stop  sinks. 

When  the  fan  coil  unit  is  installed  free  standing  with 
its  own  cabinet,  the  piping  must  be  kept  quite  compact 
in  order  to  permit  installation  of  the  cabinet.  With  a 
furred-in  type  of  installation,  more  space  is  available  and 
the  piping  can  be  somewhat  less  crowded.  However,  it  is 
still  desirable  to  keep  the  control  valves  and  the  shutoff 
valves  over  the  drain  pan  extension,  if  possible.  Other¬ 
wise,  these  valves  must  be  insulated  in  order  to  minimize 
the  possibility  of  condensate  dripping  on  the  floor. 

Experience  indicates  that  it  is  desirable  to  provide 
shut  off  valves  on  each  riser  so  that  the  riser  may  be 
isolated  from  the  remainder  of  the  system.  Being  able 
to  isolate  the  riser  provides  ease  of  maintenance  and  also 
may  permit  part  of  the  system  to  be  put  into  operation 
before  the  remainder  of  the  system.  E^ch  riser  should 
also  be  equipped  with  a  dirt  log  and  a  drain  valve. 

Piping  practice  indicates  the  use  of  copper  up  to  and 
including  3%-inch  OD,  with  steel  for  larger  sizes.  Larger 
copper  sizes  can  be  used  but  cast  fittings  tend  to  be 
troublesome  and  they  are  all  that  is  currently  available 
in  these  sizes.  Wrought  or  forged  fittings  are  available 
up  to  and  including  the  SVs’inch  size  and  are  satisfactory. 

It  is  suggested  that  each  unit  or  each  group  of  units 
on  a  runout  be  provided  with  shutoff  valves  on  both  the 
supply  and  return  water  lines.  A  bypass  valve  around 
the  pneumatic  or  self-contained  modulating  water  valve 
is  helpful  in  cleaning  out  the  system  after  the  initial  in¬ 
stallation.  Some  trouble  has  been  experienced  in  having 
construction  dirt  jam  up  these  valves  when  systems  are 
first  put  into  operation.  A  bypass  valve  around  the  auto¬ 
matic  control  valve  will  permit  system  clean-out  after 
installation,  and  will  pay  both  the  owner  and  the  con- 


Pig.  16.  Typical 
self-contained  au¬ 
tomatic  water 
valve  with  auto¬ 
matic  changeover 
from  sunmer  to 
winter  operation. 


Fig.  17.  Pneumatic  control  valve  on  a  ceiling  mounted 
fan  coil  unit. 


tractor  dividends  in  a  smoother  operating  system. 

Wiring 

Most  fan  coil  units  are  equipped  w'ith  inherently  pro¬ 
tected  fan  motors  furnished  for  115-volt  single  phase 
60-cycle  network.  Therefore,  there  is  no  need  to  fuse 
each  unit.  On  existing  buildings,  the  usual  practice  is  to 
drive  the  fans  from  the  building  lighting  circuits  with 
the  circuits  brought  back  to  a  central  panel  board  on 
each  floor  of  the  building  as  a  minimum.  In  some  installa¬ 
tions,  the  fan  coil  units  are  kept  on  a  separate  circuit 
with  these  circuits  brought  to  a  central  panel  board  at 
the  building  air  conditioning  operating  station  thus  i>er- 
mitting  the  building  operator  to  turn  off  all  the  fan  coil 
units  from  a  central  point.  These  separate  circuits  should 
be  15  amperes  each,  with  the  total  fan  coil  unit  name¬ 
plate  amperage  limited  to  approximately  12  amperes.  The 
designer  should  check  local  electrical  codes  to  be  sure  of 
the  type  connections  permitted  between  the  wiring  cir¬ 
cuits  and  the  units.  In  some  instances  BX  cable  is  re¬ 
quired  to  be  brought  into  the  unit,  while  in  other  cases, 
it  is  |>ermissible  to  use  a  conventional  convenience  outlet 
with  the  unit  cord  plugging  into  the  outlet. 

Some  office  building  operations  have  the  cleaning 
people  turn  the  fan  coil  units  off  as  they  go  around  the 
building.  Office  occupants  turn  the  units  on  in  the  morn¬ 
ing  when  they  come  in.  Generally  this  type  of  building 
is  equipped  with  an  interior  zone  permitting  maintenance 
of  minimum  temperatures  with  the  interior  zone  equip¬ 
ment.  Common  practice  in  hotels  is  to  have  the  cleaning 
people  turn  the  fan  coil  units  off,  at  least  during  the 
cooling  season.  The  bellboy  then  turns  the  unit  on  when 
checking  the  guest  into  the  room. 

Insulation 

The  usual  insulation  requirements  apply  to  the  fan  coil 
unit  system  as  they  do  to  most  other  systems. 

A  common  material  in  current  use  for  insulating  the 
runouts  to  the  fan  coil  units  in  a  tubular  type  rubber  (or 
other  composition)  insulating  material.  This  material 
should  be  slipped  on  to  the  piping  (usually  soft  copper) ; 
n«)t  slit  and  then  pasted  on  the  piping.  Experience  has 
indicated  that  a  tight  vapor  seal  is  required  on  this  piping. 
If  the  rubber  tubing  is  slit  in  making  the  application,  it 
is  likely  that  it  will  not  be  vapor  tight  and  it  may  have 
to  be  replaced.  In  such  cases  the  replacement  of  the  in¬ 
sulation  is  relatively  minor — the  major  cost  and  incon- 
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venience  comes  from  the  replastering  and  redecorating 
along  with  the  replacement  of  rugs. 

Installation  of  Fan  Coil  Units 

One  extremely  important  adjunct  to  the  installation  of 
the  fan  coil  unit  system  is  the  “mock-up.”  Experience 
has  indicated  that  there  is  no  substitute  for  the  mock-up 
in  securing  a  successful  fan  coil  unit  installation.  No 
matter  how  simple  the  application  appears,  it  is  still  ex¬ 
tremely  wise  for  the  designer  to  require  as  a  basic  part 
of  the  specifications  that  a  mock-up  be  built  in  a  con¬ 
venient  location  so  that  all  of  the  suppliers  involved  can 
see  the  actual  installation  of  the  unit  under  job  conditions. 
Building  a  mock-up  has  very  often  saved  the  parties  con¬ 
cerned  many  dollars  in  both  time  and  material.  The 
mock-up  should  be  a  minimum  of  one  complete  module. 

It  is  preferable  to  use  the  actual  building  for  this  trial 
installation  but  should  this  not  be  practical,  it  will  still 
be  found  worth  the  time  and  money  to  construct  the  sec¬ 
tion  necessary  for  this  trial  installation.  Faithful  ad¬ 
herence  to  both  the  architect’s  and  engineer’s  plans  and 
specifications,  are  necessary  for  the  success  of  the  mock- 
up  or  trial  installation. 

LOAD  CALCULATIONS 

It  is  suggested  that  the  designer  give  serious  considera¬ 
tion  to  the  use  of  the  Air  Conditioning  and  Refrigeration 
Institute’s  method  of  calculating  both  the  block  and  the 
module  loads  for  the  application  of  fan  coil  unit  systems. 
One  of  the  major  problems  that  has  occurred  in  the  ap¬ 
plication  of  fan  coil  unit  systems  to  multi-room  buildings, 
particularly  24-hour  occupancy  buildings  such  as  apart¬ 
ments  and  hotels  and  hospitals,  is  that  the  refrigeration 
system  is  generally  over-sized  for  the  actual  load  imposed 
upon  it.  It  has  not  been  at  all  unusual  to  find  after  very 
careful  and  serious  study  of  load  calculations,  that  a  600- 
ton  installation  will  never  have  a  load  of  over  450  tons 
imposed  on  the  central  refrigeration  system.  A  refrigera¬ 
tion  system’s  operating  cost  per  ton  of  refrigeration  de¬ 
livered  is  higher  at  less  than  design  loads.  Then  too,  if 
a  600-ton  refrigeration  system  is  installed,  its  minimum 
capacity  will  be  in  the  neighborhood  of  60  to  100  tons 
which,  when  the  system  is  found  to  have  an  actual  maxi¬ 
mum  load  of  450  tons,  represents  then  almost  25%  of  the 
load  rather  than  the  10%  that  would  normally  be  ex¬ 
pected.  It  is  also  a  well  known  fact  that  the  difficulty  in 
operation  of  an  air  conditioning  system  occurs  at  low 
load  points  rather  than  design  points. 

Everything  indicates  that  every  effort  should  be  made 
to  calculate  as  realistic  a  load  as  possible  particularly  on 
buildings  with  24-hour  occupancy.  ARl  Form  560  is  an 
attempt  to  correlate  the  experience  of  a  number  of  firms 
in  air  conditioning  various  structures.  It  is  recommended 
that  the  designer  give  serious  consideration  to  the  use  of 
this  ARI  form  in  the  calculation  of  both  the  block  and 
module  loads  for  the  fan  coil  unit  system. 

Fan  coil  unit  selections  may  be  made  from  manufac¬ 
turers  literature  although,  as  suggested  previously,  for 
the  best  quality  installation,  the  fan  coil  unit  should  be 
selected  on  medium  speed  in  order  that  the  system  will 
be  quiet  operating.  This  suggestion  would  be  particularly 
applicable  to  24-hour  occupancy  buildings  in  relatively 
quiet  locations.  In  the  event  that  the  location  of  the 
building  is  in  a  noisy  section  of  the  city,  some  thought 


should  be  given  to  the  masking  effect  of  the  constant  low 
pitch  fan  sound. 

Air  DistribuKon 

The  fan  coil  unit  system  provides  several  problems  in 
air  distribution,  none  of  which  are  particularly  difiicult 
to  solve.  With  the  typical  perimeter  installation  of  fan 
coil  units,  having  the  unit  mounted  either  on  the  floor 
or  on  the  wall  under  the  window,  it  has  been  found  that 
the  most  practical  type  of  air  distribution  is  vertically 
upward  from  the  qnit.  Double  deflection  grilles  are  not 
recommended  for  this  purpose  but  rather  a  90  deg  bar 
type  grille  with  the  grille  bars  running  perpendicular  to 
the  long  dimension  of  the  unit.  Originally  this  type  of 
installation  was  made  with  a  fan  spread  air  discharge 
with  the  objective  of  blanketing  the  exterior  wall  with 
air  from  the  unit.  Since  drapes,  Venetian  blinds,  pilasters 
and  other  obstructions  so  often  interfered  with  this  fan 
shape  pattern  of  air,  the  vertical  column  distribution  now 
recommended  was  found  to  be  more  satisfactory.  The 
vertical  air  distribution  has  been  found  to  spread  out  very 
nicely  in  blanketing  the  exterior  wall  and  to  travel  along 
the  ceiling  for  a  distance  of  15  to  20  ft  before  beginning 
to  fall  toward  the  floor  in  return  circulation. 

Front  air  discharge  grilles  are  not  suggested,  but  if 
their  use  is  unavoidable,  it  is  urged  that  the  air  be  de¬ 
flected  as  nearly  vertical  as  possible  to  avoid  drafts  on 
room  occupants,  and  stratification  during  the  cooling 
season. 

The  fan  coil  unit  is  normally  considered  adequate  for 
zone  depths  of  from  15  to  25  ft.  The  actual  depth  of  the 
perimeter  zone  will  depend  to  a  degree  on  the  configura¬ 
tion  of  the  building  and  the  type  of  interior  zone  treat¬ 
ment  used.  Where  the  interior  zone  is  supplying  ventila¬ 
tion  air  for  the  fan  coil  unit  system,  the  perimeter  zone 
will  generally  be  fairly  shallow  say  10  to  15  ft.  In  cases 
such  as  apartment  buildings  and  private  pavilions  of 
hospitals,  there  may  not  be  an  interior  zone  in  which 
case  of  course  the  fan  coil  unit  would  cover  the  entire 
room  or  apartment  depth. 

Refrigeration  Selection 

The  fan  coil  unit  system  is  adaptable  to  essentially  any 
type  of  refrigeration  system  supply  in  chilled  water  for 
summer  cooling.  Generally,  a  heat  exchanger  is  provided 
to  heat  the  water  for  winter  operation  and  often  the  same 
heat  exchanger  may  be  employed  to  furnish  heat  for  one 
zone  while  cooling  is  supplied  to  another.  The  selection 
of  refrigeration  equipment  is  largely  at  the  discretion  of 
the  designer.  Reciprocating  water  cooling  systems  will 
probably  be  used  up  to  200  tons  with  centrifugal  equip¬ 
ment  being  used  from  75  tons  to  almost  unlimited  sizes. 
Absorption  equipment  is  also  available  for  providing 
chilled  water  to  fan  coil  unit  systems. 

Attention  is  directed  to  the  very  wide  range  of  capacity 
required  by  the  fan  coil  unit  system.  The  refrigeration 
system  should  be  selected  to  provide  the  lowest  capacity 
possible  since  the  system  must  operate  under  very  low 
loads. 

A  new  development  should  also  be  considered  by  the 
designer.  A  fan  coil  unit  is  particularly  well  adapted  to 
the  relatively  low  hot  water  temperatures  available  with 
central  heat  pump  systems.  It  is,  therefore,  suitable  to 
apply  a  fan  coil  system  to  a  central  heat  pump  system. 
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ESTIMATING  GUIDE  FOR  SPECIFIC  APPLICATIONS 

AIR  CONDITIONING  AND  REFRIGERATION 


Two  prior  d«ta  ilieett  gave  short-form  enpoeering 
and  pricing  data  to  facilitate,  with  a  minimum  of 
effect,  a  determination  of  die  economic  soundness  of 
muf  air  condidooing  or  refrigeration  installation.  In 
dib  moodi’s  data  sheet  is  cmnmenced  die  tabuladon 


of  like  data,  hot  for  qiedfic  apidkatkats.  AH  data  in 
diis  series  are  based  on  data  supplied  hf  York  Corpo- 
ratkm,  York,  Pa.,  subsidiary  of  Borg-Wamer  Corpo- 
radon,  and,  unless  ^ledfically  noted  to  the  contrary, 
are  based  on  1957  price  estimates. 


ApplienHon 

EnQlnonrinQ  Dntn 

Pricbg  Guido 

1.  ^ipard  Stores 

200  to  400  sq  ft  door  area  per  too  re- 
frigeradoo. 

$600  to  $1,(X)0  per  ton  for  comfdete  bill 
of  materiaL 

2.  Automotive 

Fidlow  data  in  October  Reference  Data 
Sheet. 

Follow  data  in  November  Reference 
Data  Sheet. 

3.  Bakeries 
(a)  Dough  Mixers 

2  tons  refrigeration  per  KXX)  lb  bread 
per  hr.  4(X)  lb  water  per  1000  lb  bread 
per  hr  for  mgredient  water  ddhrered 
at  35  deg  F. 

$800  to  $900  per  too  from  10-25  tons 
capacity  for  complete  bill  of  materiaL 

(b)  Fermentation  Rooms 

1,000  sq  ft  per  ton  refrigeration;  78-80 
deg  db  and  80%  rh. 

Fdlow  data  in  November  Reference 
Data  Sheet.  i, 

4.  Banks 

200  to  350  sq  ft  floor  area  per  ton. 

$600  to  $1,200  per  ton  for  complete  bill 
of  materid. 

5.  Barber  and  BeauQr 

Shops 

150  to  3(X)  sq  ft  floor  area  per  ton. 

$500  to  $800  per  ton  for  complete  bill 
of  materiaL 

6.  Beverages 
(a)  Soft  Drinks 

33-40  deg  final  chilled  water  tempera¬ 
ture. 

$800  to  $900  per  ton  from  10-25  tons 
capacity  for  complete  bill  of  materiaL 

7.  Breweries 

Beer  and  wort  coolers  operate  at  vp- 
proximatdy2|45  psig  suedon  (NH«). 
Storages  operate  at  aiqiroximately  20 
psig  suedoo  (NH«).  d 

(a)  Up  to  SOO  barrels 
per  day  output 

2.16  barrds  per  ton  refrigeration. 

8230  per  barrd  for  refrigeration  sys¬ 
tem.  $500  per  ton  for  the  refrigeration 
system. 

(b)  From  500  barrds  to 
1500  barrels  per  day 
output 

2.50  barrek  per  too  refr^radon. 

9 

$180  per  barrd  for  refrigeration  qrs- 
tem.  $450  per  too  for  die  refrigeration 
system. 

(c)  From  1500  barreb  to 
3000  barrek  per  day 
output 

3.00  barrds  per  ton  refrigeration. 

$133  per  barrd  for  refrigeration  qrs- 
tem.  $400  per  ton  for  die  refr^ration 
system. 

8.  Chemical 
(a)  Chlorine 

Wet  gas  cooling  requires  1.25  tons  re¬ 
frigeration  per  ton  of  chlorine  per  day. 
(Cooling  from  160-60  d^).  Chlorine 
condensing  requires  an  additiond  1.25 
tons  of  refrigeration  per  ton  of  chlorine 
condensed  per  day. 

$600  to  $800  per  ton  for  refrigeration 
system. 

(b)  Plastics 

Press  requires  maximum  60  deg  water. 
Press  equipped  with  160  gpm  circulat¬ 
ing  pump.  Cooling  cydes  vary  from 
5-20  min. 

$400  to  $500  per  too  for  registration 
system. 

9.  Odd  Storage  Ware¬ 
houses  (Limited  to 
500,000  cu  ft  romn 
volume.) 

Figure  1  ton  refrigeration  per  500  sq  ft 
floor  area  or  5,000  cu  ft  room  volume 
based  on  4-indi  insuladon,  6-inch  insu¬ 
lation  and  8-indi  insuladon  for  35,  0, 
and  —20  deg  rooms  respeedvdy.  Figure 
75%  totd  volume  avaflable  for  storage 
space  and  25%  for  aide  and  dr  dreu- 

(a)  For  35-deg  rooms  over  50,000  cu  ft 
room  vdume: 

Ref  rigeradon  system  ^  $(L20  per  cu  ft 
Insuladon  «  030  per  cu  ft 

Building  construction  *  (k75  per  cu  ft 

Complete  installation  *  $135  per  cu  ft 
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latioa  Hiaoes.  Praride  1  linear  foot 
2-jnch  pipe  per  17  cs  ft  roo«  Tolume. 
35-dec  roonwi  Provide  1  linear  foot 
2-nic!i  p^  per  8  cu  ft  room  Talnnie, 
0-d^  rooraa.  Provide  1  linear  foot  2- 
indi  pipe  per  S  cu  ft  room  volume, 
•—28-dec  rooms. 


10.  Dairies  8  lb  per 

(a)  loe  Flakes  crate. 


iced  crate. 


Ice  every  odier 


(b)  Ice  Cream 


(c)  Miik  Storace  Rooms 


(d)  Plate  Type  Ex- 
diancers,  Milk 

Coolinc _ 

11.  Department  Stores 


12.  Druc>i  PSarmaceutkab 
(a)  Dryinc 


(b)  Shell  Freeainc 

(c)  Laboratory  and 
Preparation  Rooms 

(d)  Proceadnc  and 
Padcscinc  Roo— 

(e)  Storace  Rooms 


13  tons  refrigeration  for  complete  plant 

per  1000  c>l  ice  cream  per  day.  3.S 
tons  refriceration  per  100  pd  ice  cream 
fronen  per  br.  0j3  tons  refriceration 
per  100  c>l  ice  cream  hardened  per  day. 
1  Imear  foot  2-incb  pipe  per  cu  ft  bard- 
eninc  room  volume.  Sise  of  hardeninc 
room  determined  at  3  times  peak  load 
based  on  16  c>l*  Per  sq  ft  floor  area; 
indndes  alloursnce  for  aisle  space. 

150  sq  ft  floor  area  per  ton  (35-40 
dec).  75%  useful  room  volume,  25% 
for  unit,  sMe,  and  air  distribution. 


Basement — Z5  to  3  J  per  ton  per  1000 
sq  ft  floor  area.  First  floor— 3  to  5 
tons  per  1000  sq  ft  floor  area.  Up¬ 
per  floor— 2  to  3j5  tons  per  1000  sq  ft 
floor  area. 


Batch  process: — ^Load  usually  starts  at 
500  microns  pressure  and  finishes  at  ap- 
proximatdy  90  microns  pressure.  Mod¬ 
em  trend  is  to  start  at  18  mkrons 
(—65  dec)  and  finish  at  4  microns 
( — 85  dec).  Temperature  equivalents 
are  — 13  d^  and  --■40  deg  respectively, 
60%  first  5  hr  and  40%  next  15  hr. 
Water  vapor  condensing  load  induding 
loases  figured  at  1500  Btu  per  lb. 

Based  on  bsA  —40  deg  or  lower. 
Usually  figured  80  deg  db— 45-50% 

rfa. _ 

80  deg  db— 10  to  20%  rb. 

Before  drying  —40  deg;  after  drying 
80  deg  and  50%  rb. 


(Continued  next  month) 


(b)  For  0  dag  rooms,  over  25A10  cu  ft  ^ 
room  volume: 

Ref  rigeratioo  system  »  |OJO  per  cu  ft 
Insuladon  »  0.40percuft 

Buflding  construction  0.75  per  cu  ft 

Complete  installatioo  *=  $1.45  per  cu  ft 

(c)  For  — ^20-dec  rooms,  over  25^)0 
cu  ft  room  volume: 

Refrigeration  system  =  $030  per  cu  ft 
Insulation  ^  030  per  cu  ft 

BuOding  constructioo  =  0.75  per  cu  ft 

Comrfete  installation  =$135  per  cu  ft 
$1,000  per  ton  refrigeration  for  refrig¬ 
eration  system.  $1300  per  ton  ke  for 
refrigeration  system. 

$8d0  to  $1,065  per  ton.  $2300  to  $3,735 
per  100  gal  ke  cream  frocen  per  hour. 
^65  to  $365  per  100  gal  ice  cream 
hardened  per  di^. 


$1065  per  ton  for  refrigeration  system. 


$225  per  1000  lb  milk  per  hr  for  (date 
unit,  f<d>  factory. 


$500  to  $800  i>er  ton— cooling.  $125  to 
$175  i>er  ton — addition  for  heating. 


Refrigeratkn  system — $2500  per  ton. 


Refrigeration  system — $2500  per  ton. 
Ffdlow  data  in  November  Reference 

Data  Sheet. _ 

Complete  bill  of  material — $1000  per 

too. _ 

— 40  deg — Complete  bill  of  material — 
$3500  {>er  ton.  (80  deg  and  50%  rb, 
use  data  in  November  Reference  Data 
Sheet). 
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WIRING  DIAGRAM— REFRIGERATION  COMPRESSORS— 3 

Skiglt  or  Duplox  Comprovor,  EvoporoMvo  Condoiwor  or  Coofcg  Toipwr,  101440  Vdb 
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Consulting  Engineers  Urge  End 
of  Free  Engineering 


Problems  of.  vital  interest  to  consulting  engineers,  including  safeguards  for  the 
profession  and  improvements  in  practice,  were  discussed  during  the  semi-annual 
meeting  of  the  Board  of  Directors,  Consulting  Engineers  Council. 


I^REE  engineering,  fees,  and  discussions  of  various 

phases  of  professional  ethics  all  had  important  parts 
in  the  program  of  the  semi-annual  meeting  of  the  Board 
of  Directors,  Consulting  Engineers  Council  at  Cincinnati, 
Ohio,  November  5  to  8.  Meetings  were  held  at  the  Cin¬ 
cinnati  Club  and  the  Engineering  Society  of  Cincinnati. 

A  study  is  being  made  of  the  fee  structure  of  consult¬ 
ing  engineers  so  that  a  recommendation  can  be  made  at 
a  later  date  for  a  system  to  be  followed.  It  is  not  believed 
possible  to  establish  a  national  fee  schdule. 

Free  Engineering 

Joe  Williamson,  Jr.,  presented  his  report  on  Free 
Engineering,  a  subject  of  great  concern  to  the  engineers 
present.  In  his  report  he  mentioned  that  it  is  considered 
unethical  to  conceal  the  cost  of  professional  services.  A 
request  is  made  that  whenever  professional  services  are 
given,  they  be  set  out  in  their  proper  values.  If  this 
practice  is  followed,  then  nothing  more  will  be  required 
to  eliminate  the  unsatisfactory  procedure  that  exists  in 
some  areas. 

Also  reported  was  the  practice  of  a  package  deal  which 
includes  a  manufacturer,  free  engineering  service,  and  a 
manufacturer’s  agent.  An  engineer  should  be  frank  with 
his  client  and  inform  him  of  any  affiliation  that  may  exist 
between  him  and  a  manufacturer  or  a  contractor. 

There  was  considerable  discussion  on  the  Williamson 
report  and  the  group  decided  that  this  report  be  referred 
to  the  committee. 

The  subject  of  free  engineering  was  brought  up  at 
another  session  when  the  results  of  a  letter  survey  were 
reported.  Letters  were  sent  to  71  manufacturers  of  heat¬ 
ing  and  air  conditioning  equipment  and  44  replies  were 
received.  The  letters  received  indicated  that  there  is  a 
growing  awareness  of  the  feeling  of  consulting  engineers 
regarding  this  touchy  subject.  Manufacturers  indicated 
a  willingness  to  cease  and  desist  free  engineering  service. 
Parts  of  letters  received  from  the  following  companies 
were  read:  Chicago  Pump  Co.,  The  Trane  Co.,  Carrier 
Corp.,  and  American  Blower  Co.  A  suggestion  was  made 
that  negotiations  be  continued  with  one  company  with 
the  objective  that  it  agree  to  discontinue  free  company 
engineering. 

Elmer  C.  Anderson,  assistant  secretary,  Assurety  Asso¬ 
ciation  of  America,  addressed  the  meeting  and  explained 
what  the  association  is,  what  it  does,  and  what  it  pro- 
|>oses  to  do.  This  association  was  formed  in  1908  to 
stabilize  conditions  which  were  bad  at  that  time.  In 
working  with  the  American  Institute  of  Architects,  the 
institute  was  advised  to  form  up  a  contract  between  the 
contractor  and  owner.  His  association,  he  said,  would  be 
willing  to  work  with  the, consulting  engineers,  to  develop 


a  suitable  surety  contract.  He  explained  that  surety  is 
not  insurance. 

Washington  Contact 

Ralph  M.  Westcott,  president.  Consulting  Engineers 
Council,  reported  that  the  council  had  secured  the  part 
time  services  of  Lyle  W.  Jones  to  serve  as  a  Washington 
contact.  A  report  was  given  on  what  had  been  accom¬ 
plished  thus  far  by  Mr.  Jones. 

At  present  the  council  is  trying  to  gather  information 
which  will  be  used  in  presenting  the  case  of  the  consult¬ 
ing  engineer  before  the  proper  government  officials.  The 
council  would  like  to  give  reasons,  supported  by  facts, 
that  it  is  more  economical  and  efficient  for  the  govern¬ 
ment  to  use  the  services  of  outside  consultants  as  opposed 
to  government  personnel.  Supported  by  facts,  the  council 
would  like  to  show  the  comparative  results  of  quality  and 
productivity  of  government  personnel  as  compared  with 
private  industry.  In  relation  to  costs,  the  council  would 
like  to  show  through  specific  instances,  how  the  quality 
and  the  construction  costs  of  comparative  projects  or 
components  of  a  project  line  up  when  a  project  designed 
by  the  government  engineers  is  compared  with  that  done 
under  the  supervision  of  outside  consultants. 

George  W.  Poulsen,  Jr.,  reported  for  the  Documents 
Committee.  This  committee  is  drafting  reconunended 
forms  for  the  consulting  engineer  covering  comprehensive 
contracts,  architect-engineer  contract  forms,  owner-engi¬ 
neer  contract  forms  and  others.  These  are  now  being 
checked  for  legal  points.  The  committee  reported  that  it 
cannot  understand  why  large  offices  insist  on  preparing 
their  own  forms  since  the  preparation  of  such  forms  re¬ 
quires  specialized  information  in  a  field  foreign  to  that 
of  engineering.  In  most  cases,  such  forms  not  properly 
prepared  tend  to  confuse  both  the  bonding  company  and 
the  contractor. 

A  Manual  of  Consulting  Practice  is  being  prepared  and 
it  is  ex|)ected  that  this  volume  will  be  issued  sometime 
during  the  Spring. 

At  the  luncheon  meeting,  G.  N.  Nordstrom,  a  tax  con¬ 
sultant  of  Cincinnati,  gave  a  talk  on  Taxes  and  Their 
Effect  on  Engineer  Partnerships  and  Corporations.  At 
the  dinner  meeting,  the  speaker  was  Gale  Hathaway,  en¬ 
gineering  consultant.  International  Bank  for  Reconstruc¬ 
tion  and  Development. 

Engineers  Council 

Plans  are  now  being  made  for  the  fourth  annual  meet¬ 
ing  which  will  be  held  probably  on  May  3  to  5,  in  the 
vicinity  of  Oregon.  The  city  has  not  been  definitely  de¬ 
cided.  Co-hosts  of  this  meeting  will  be  the  Oregon,  Wash¬ 
ington  and  Montana  societies. 
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LOUIS  BLBNDBRMANN  ON 


PIPING 

AND  PLUMBING 

Indirect  Waste  Receptors 


An  important  part  of  plumbing  systems  in  buildings  is 
the  indirect  waste  piping  that  is  installed  for  certain 
types  of  fixtures  and  equipment.  An  indirect  system  of 
waste  piping  is  one  that  is  not  directly  connected  to  the 


Fig.  I .  Examples  of  direct  and  indirect  waste  connections. 

building’s  sanitary  system  but  instead,  drains  into  one 
of  numerous  types  of  receptors  that  are  connected  directly 
to  the  sanitary  system. 

In  the  example  of  an  indirect  waste  connection,  Fig.  1, 
an  indirect  waste  receptor  consisting  of  a  funnel  drain  is 
placed  in  a  trap  directly  connected  to  the  sanitary  waste 


line.  The  waste  line  from  the  fixture  terminates  above 
the  funnel.  With  a  gap  2  inches  or  more,  depending  upon 
the  local  code  requirements  or  other  authority  having 
jurisdiction. 

With  a  definite  gap  between  the  waste  pipe  and  receptor 
it  is  impossible  for  sewer  gas  to  enter  the  waste  pipe  from 
the  stack.  Furthermore,  in  the  event  of  a  stoppage  in  the 
vertical  waste  stack,  the  back-up  will  spill  out  of  the 
funnel  rather  than  enter  the  waste  line.  The  waste  line 
from  the  fixture  is  known  as  the  indirect  waste  piping 
while  the  funnel  is  termed  the  indirect  waste  receptor. 
Also  shown  in  Fig.  1  is  a  waste  line  from  a  fixture, 
directly  connected  to  the  sanitary  system.  Since  this  is 
a  direct  connection,  two  hazards  arise. 

1.  Sewer  gases  can  pass  through  the  trap  when  its 

water  seal  is  insufficient  and  thus  will  enter  the  fixture 
shown.  , 

2.  In  the  event  of  a  stoppage,  waste  water  can  back  up 
in  the  waste  stack  and  then  into  the  fixture.  Both  condi¬ 
tions  are  extremely  dangerous,  especially  when  the  fixture 
is  one  where  a  high  degree  of  sanitary  cleanliness  must 
be  maintained. 

Indirect  Waste  Piping 

For  further  clarification  on  indirect  waste  piping.  Fig. 
2,  is  offered.  It  shows  several  types  of  connections  that 
may  be  installed  on  the  indirect  waste  piping  to  serve 
various  types  of  fixtures  and  equipment.  In  most  cases, 
traps  are  installed  on  the  connections,  as  shown.  However, 
in  some  instances,  the  traps  are  not  needed.  The  traps, 
functioning  through  a  water  seal,  are  primarily  intended 
to  prevent  pipe  odors  from  entering  the  room.  Connec¬ 
tions  with  and  without  traps  have  been  included  in  the 
illustration  to  acknowledge  the  range  of  application  that 
does  exist. 

The  indirect  waste  line  drains  into  an  indirect  waste 
receptor.  The  indirect  waste  receptor  is  directly  con¬ 
nected  to  the  sanitary  system  and  this  connection  to  the 
sanitary  system  must  always  be  properly  vented.  In  many 
cases  it  must  be  equipped  with  a  source  of  water  supply. 
When  in  doubt  about  the  exact  requirements  governing 
your  design,  consult  with  the  local  code  authorities. 


o 

Indirect  waste  Ime-^ 

7 

Rg.  2.  Diagram  of  an  indirect 
waste  line  and  an  indirect  waste 
receptor. 

Indirect  waste  receptor  - 

Waste  —1 
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Fig.  3.  Three  types  of  fixtures  that  may  be  used  for 
indirect  waste  applications. 


Why  Indirect  Waste  Receptors 

In  general,  indirect  waste  systems  are  utilized  for  fix¬ 
tures,  equipment  or  apparatus  where  foods  will  be  han¬ 
dled  or  sterile  conditions  must  be  maintained.  Therefore, 
contamination  by  sewer  gas  or  waste  matter  must  be 
avoided  by  an  indirect  connection.  Types  of  fixtures, 
equipment  and  apparatus  requiring  indirect  waste  pro¬ 
tection  will  be  covered  in  more  detail  in  the  next  article. 


Fixtures 

Many  types  of  fixtures  and  devices  may  be  used  to 
receive  the  drainage  from  indirect  waste  lines.  Several 
types  of  fixtures  conunonly  used  are  shown  in  Fig.  3. 

Detail  A  illustrates  an  open  drip  sink  which  has  en¬ 
joyed  a  rather  broad  application  over  the  period  of  years. 
The  drip  sink  may  be  constructed  of  galvanized  cast  iron 
or  steel,  copper,  stainless  steel  or  other  material.  Although 
the  drip  sink  may  be  placed  in  several  positions,  it  is 
shown  as  being  mounted  on  a  wall  near  the  ceiling  where 
an  indirect  waste  line  from  the  floor  or  floors  above  would 
drain  into  it.  Wall  brackets  are  used  to  support  the  drip 
sink.  This  fixture  like  all  other  indirect  waste  receptors 
must  be  properly  vented.  A  water  source  can  be  a  hose 
bibb  installed  over  the  sink. 

At  B  is  shown  a  service  sink,  a  fixture  very  popular 
for  use  as  an  indirect  waste  receptor.  It  must  bo  properly 
vented  in  addition  to  being  equipped  with  a  water  supply. 
The  service  sink  may  be  constructed  of  galvanized  cast 
iron  or  steel,  vitreous  china,  stainless  steel,  copper  as  well 
as  other  materials. 

Detail  C  illustrates  a  mop  sink  which  is  also  ideally 
suited  for  use  as  an  indirect  waste  receptor.  The  mop  sink 
is  installed  in  the  floor  slab  and  must  be  properly  vented 
and  equipped  with  a  source  of  water.  The  mop  sink  is 
constructed  of  galvanized  cast  iron  or  enameled  cast  iron. 

Floor  Type  Indirect  Waste  Receptors 

Many  types  of  floor  receptors  are  available  for  receiv¬ 
ing  the  waste  or  drippings  from  indirect  waste  lines. 
Several  of  these  are  shown  in  Fig.  4. 

The  funnel  type  receptor  is  either  caulked  into  the 
hub  of  the  underground  drainage  line  or  is  threaded 
into  an  adapter  which  is  caulked  into  the  hub.  The 
funnel  itself  may  be  of  cast  iron,  bronze  or  other  favored 
materials. 

The  air  gap  is  a  manufactured  specialty  that  consists 
of  a  one  piece  unit  to  which  the  indirect  waste  line  is 
connected.  The  slots  in  the  upper  portion  of  the  device 
provide  the  proper  air  gap  needed  for  indirect  waste 
purposes.  This  fitting  is  available  in  a  number  of  different 
sizes  and  in  this  instance,  the  unit  shown  is  caulked  into 
the  hub  of  the  underground  drainage  line. 

The  ordinary  floor  drain  has  always  been  regarded 
as  an  indirect  waste  receptor.  The  only  disadvantage  of 
using  a  floor  drain  to  receive  the  waste  or  drippings  from 
an  indirect  waste  line  is  that  splashing  will  occur  and 
cause  slippery  conditions  in  the  vicinity  of  the  drain. 
Nevertheless,  the  floor  drain  is  a  good  general  purpose 
receptor. 

The  combination  floor  drain  and  funnel  possesses  the 
general  purpose  advantages  of  a  floor  drain,  and  the 


Fig.  4.  Several  types  of  in¬ 
direct  waste  arrangements. 


COMBINATION 
FLOOR  DRAIN 
AND  FUNNEL 
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funnel  avoids  splashing  as  it  receives  the  flow  from  the 
indirect  waste  line. 

In  all  the  illustrations  in  Fig.  4,  traps  are  indicated, 
but  the  vent  connections  are  not  shown.  The  vent  con¬ 
nections  must  be  installed  in  accordance  with  provisions 
of  the  local  code. 

Above  Root  Indirect  Waste  Receptors 

Many  types  of  receptors  are  available  that  may  be 
installed  above  the  floor  to  handle  the  waste  and  drippings 
from  indirect  waste  lines.  A  few  of  these  units  are  shown 
in  Fig.  5. 

The  open  trap  consists  of  a  cast  iron  P-trap  connected 
to  a  vertical  waste  line  and  properly  vented.  The  waste 
or  drip  line  terminates  above  the  opening  in  the  trap  and 
thereby  prevents  contamination  of  the  indirect  waste 
line  by  sewer  gas  or  back-up. 

The  funnel  screwed  into  the  P-trap  is  a  more  effective 
means  since  it  has  a  broader  opening  at  its  mouth  to 
receive  the  drippings  and  flow  from  the  indirect  waste 
line.  Again,  the  indirect  waste  line  will  terminate  above 
the  funnel  to  afford  a  sufficient  air  gap.  This  connection 
must  be  properly  vented. 

The  air  gap  fitting  used  in  this  example  is  of  the 
threaded  type.  The  indirect  waste  line  is  connected  to 
this  fitting  as  shown.  Slots  in  the  upper  portion  of  the 
fitting  provide  the  specific  air  gap  needed  to  make  this 
connection  an  indirect  waste  receptor. 

A  sink  receptor  is  ideal  when  a  number  of  wiiste  or 


SINK 

Pig.  5.  Types  of  indirect  waste  receptors. 


Front  view 
of  receptor 


RECTANGULAR  INDIRECT 
WASTE  RECEPTOR 


ROUND  INDIRECT 
WASTE  RECEPTOR 

Fig.  6.  Two  types  of  waste  receptors  for  use  in  a  floor 
slab. 


drip  lines  must  discharge  into  one  receptor.  The  width 
of  this  receptor  makes  this  flexibility  possible.  The  sink 
receptor  may  be  constructed  of  galvanized  cast  iron, 
bronze,  copper,  stainless  steel  or  other  types  of  materials. 

Both  caulked  and  threaded  connections  are  shown  in 
Fig.  5  to  indicate  that  the  different  units  shown  may  be 
installed  either  way.  Moreover,  all  the  receptors  illustrated 
may  be  used  with  waste  systems  constructed  of  cast  iron, 
galvanized  steel  or  galvanized  wrought  iron,  or  copper 
tubing. 

Roor  Sinks 

On  a  number  of  occasions,  floor  sinks  serve  a  very 
practical  application  in  certain  areas  of  the  buildings. 
Figure  6  shows  two  types  of  floor  sinks. 

One  type  is  the  rectangular  indirect  waste  receptor. 
This  unit  is  ideal  for  kitchen  or  process  applications.  It 
consists  of  a  galvanized  cast  iron  receptor,  installed  In 
the  floor,  and  connected  to  a  trap  which  must  be  properly 
vented  in  accordance  with  the  requirements  of  the  local 
code.  Several  sizes  of  this  rectangular  type  of  receptor 
are  available. 

The  round,  indirect  waste  receptor  is  also  installed 
in  the  floor  slab  and  is  ideal  for  kitchen  and  other 
specialized  applications.  This  unit,  too,  is  constructed  of 
galvanized  cast  iron.  More  frequently  however,  it  is  fur¬ 
nished  with  an  enameled  inside  to  present  a  neat  and 
sanitary  appearance.  This  receptor,  as  well  as  the  rec¬ 
tangular  one,  is  equipped  with  a  slotted  strainer  to  inter¬ 
cept  large  pieces  of  debris  that  might  cause  a  line 
stoppage.  The  round  receptor  can  be  furnished  with  a 
tapped  boss  on  its  side  to  which  a  water  line  may  be 
connected.  A  water  line  is  then  extended  over  to  a  flush 
valve  or  valve  through  which  water  may  be  dispensed  to 
the  unit.  A  vacuum  breaker  must  be  installed  between 
the  valve  and  the  unit.  When  the  water  is  dispensed,  it 
will  create  a  swirling  motion  in  the  drain  to  keep  the 
imit  fresh  and  clean. 
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Miscellaneous  Receptors 

There  are  other  types  of  realtors,  all  of  which  have, 
a  definite  purpose  for  varied  applications.  Several  of  these 
varied  receptors  are  shown  in  Fig.  7. 

The  refrigerator  drain  is  construted  somewhat  like  an 
ordinary  drain  with  the  exception  that  it  has  raised  sides 


BOX  TYPE  RECEPTOR 


CONCRETE 
TRENCH  DRAIN 


SECTION  THROUGH  TRENCH 


CAST  IRON 
TRENCH  DRAIN 


SECTION  SHOWING  TRENCH  DRAIN 


Fig.  7.  Several  types  of  indirect  waste  receptors. 


to  prevent  splashing.  Thb  drain,  intended  for  placement 
under  a  refrigerator  to  receive  the  drippings,  is  available 
in  painted  or  galvanized  cast  iron  or  bronze.  It  is  con¬ 
nected  to  a  trap  and  the  connection  must  be  vented  in 
accordance  with  local  code  requirements. 

The  box  type  receptor  is  a  general  purpose  receptor, 
generally  constructed  on  a  job  site  during  the  construc¬ 
tion  stages.  It  is  utilized  with  temporary  water  and  waste 
facilities  and  its  raised  sides  curb  splashing.  The  box  is 
usually  constructed  of  wood  and  lined  with  copper  or 
lead.  A  floor  drain  provides  the  final  connection  to  the 
trap  which  of  course  must  be  properly  vented  unless  the 
waste  lines  drains  into  another  receptor  at  the  base  of 
the  stack. 

Concrete  trenches  are  often  used  for  indirect  waste 
receptors  in  mechemical  equipment  rooms,  laundries,  in¬ 
dustrial  spaces  and  processing  areas.  The  trench  is  formed 
in  the  concrete  and  is  lined  with  a  waterproof  material. 
The  continuous  grating  rests  on  angle  iron  framing  set 
in  the  concrete.  A  drain  is  placed  at  intervals  along  the 
trench  and  must  be  properly  vented  as  required  by  the 
local  code.  The  drain  is  equipped  with  a  dome  strainer 
to  intercept  debris  that  might  be  washed  into  the  drain. 
The  grating  must  be  strong  enough  to  withstand  its 
surface  loads. 

Another  drain  is  the  manufactured  type  which  comes 
in  sections  and  is  secured  together.  The  sections  are 


usually  30  inches  long  and  are  pitched  to  offer  a  drainage 
slope.  This  trench  drain  receptor  can  be  furnished  with 
grating  that  will  withstand  any  surface  loads  to  which 
the  unit  is  subjected.  Deep  sections  in  this  trench  drain 
are  equipped  with  an  outlet  which  is  connected  .to  a 
trap  as  shown  and  then  properly  vented  in  accord  with 
local  code  requirements. 

Trench  type  receptors  may  be  had  in  different  widths 
and  offer  the  ideal  solution  in  drainage  for  the  equip¬ 
ment  spaces  for  which  they  are  best  suited. 

Inverted  Top  Funnel 

Another  type  of  a  funnel  receptor  that  is  quite  popular 
is  the  inverted  top  funnel.  This  unit  was  originally  de¬ 
signed  for  marine  applications  but  has  since  been  widely 
used  in  commercial  applications.  Details  of  this  receptor 
are  shown  in  Fig.  8. 

Summary 

The  top  illustration  shows  the  details  of  this  funnel 
while  lower  details  show  applications  of  the  unit  installed 


Section  through  an 
inverted  top  funnel 


Fig.  8.  How  the  inverted  top  funnel  can  be  used. 


at  floor  level  and  above  the  floor.  The  funnel  design 
prohibits  the  waste  water  from  spilling  or  splashing  out 
of  it  This  specific  funnel  is  generally  constructed  of 
bronze  although  it  may  also  be  made  of  copper  or 
stainless  steel. 


The  Next  Article  to  Come 

The  current  article  discusses  the  various  types  of 
indirect  waste  receptors.  The  next  article  will  be  a 
follow  up  of  the  subject  and  it  will  show  by  illus¬ 
trations  and  text  how  some  of  these  receptors  are 
used,  and  for  what  applications  they  may  serve. 
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NEW  LITERATURE 
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Catalog  CMC-687,  published  by 
Cleveland  Controls,  Inc.,  Cleveland, 
Ohio,  contains  descriptive  and  applica¬ 
tion  data  for  company’s  master  con¬ 
troller — an  instrument  that  accurately 
controls  pressure  or  temperature  by 
precise  proportioning  of  process  or 
combustion  rate  to  load  demand. 


Use  the  prepaid  postcard  on  last  page  for  securing  your  copies  of  these  catalogs. 


PECEMIER.  1959.  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


O 


Ceatrol  of  Draft 

A  draft  control  specifications  guide, 
covering  commercial  and  industrial 
heating  system  applications,  is  avail¬ 
able  from  Field  Control  Div.,  H.  D. 
Conkey  &  Co.,  Mendota,  Ill.  The  12- 
page  study  contains  complete  sizing 
tables,  application  data,  dimensional 
data,  and  a  sample  specification. 

Circle  Item  8  on  Inquiry  Card 


Gas  Sampliag  Systems 

Because  no  single  gas  sampling  sys¬ 
tem  can  handle  all  gas  analysis  appli¬ 
cations,  The  Hays  Corp.,  Michigan 
City,  Ind.,  has  developed  the  “pack¬ 
age”  method  of  sampling  system  selec¬ 
tion.  Complete  information  on  Hays 
Series  651  gas  sampling  systems  is 
available  in  Bulletin  59-B651. 

Circle  Item  10  on  Inquiry  Card 


Heatia^  Cells 

A  32-page  bulletin  describing  the 
construction  and  operation  of  Ken- 
nard/Nelson  heating  coils  is  offered 
by  American  Air  Filter  Co.,  Inc., 
Louisville,  Ky.  Bulletin  contains 
engineering  data  for  standard  steam, 
hot  water,  steam  distributing  and 
double  distributing  coils. 


Circle  Item  1  on  Inquiry  Card 


Elastic  Pipe  for  Spriakler  Systems 

The  application  of  its  Type  SRK 
plastic  pipe  to  sprinkler  systems  is 
the  subject  of  a  4-page  bulletin  pub¬ 
lished  by  Republic  Steel,  Cleveland, 
Ohio.  A  complete  golf  course  installa¬ 
tion  is  included,  as  well  as  brief  de¬ 
scriptions  of  residential  and  industrial 
systems. 


Circia  Item  2  on  Inquiry  Card 


Master  Coatroller 


Remote  Room  Coaditioeers 


A  4-page  bulletin.  Catalog  No.  381A, 
descril)es  remote  room  conditioners 
produced  by  Acme  Industries,  Inc., 
Jackson,  Mich.  Data  cover  vertical 
units  with  cabinets,  horizontal  units 
with  cabinets,  vertical  units  without 
cabinets,  and  horizontal  units  without 
cabinets,  in  four  sizes. 


Circia  Item  4  on  Inquiry  Card 


High  Level  Circulating  Units 

High-level  circulating  units  for  re¬ 
distributing  warm  air  from  ceilings 
to  floor  areas  are  described  in  a  4- 
page  bulletin  available  from  L.  J. 
Wing  Mfg.  Co.,  Linden,  N.  J.  Bulle¬ 
tin  HLC-59  includes  dimensions,  ca¬ 
pacities,  and  area  coverage  for  vari¬ 
ous  mounting  heights. 


Valve  Comparisons,  Specifications 

In  addition  to  cross  indexing  the 
complete  OIC  line  with  the  valves  of 
16  major  manufacturers,  the  Buyers 
Guide,  published  by  The  Ohio  Injector 
Co.,  Wadsworth,  Ohio,  contains  fre¬ 
quently  used  abbreviations,  a  valve 
trim  chart,  and  a  list  of  valves  con¬ 
forming  to  Federal  specifications. 


Circle  Item  7  on  Inquiry  Card 


Thermocouple  Wells  and  Assemblies 

Catalog  No.  G102-1  from  Minneapo- 
!is-Honeyt\’ell  Regulator  Co.,  Philadel¬ 
phia,  Pa.,  provides  all  the  information 
necessary  to  select  the  proper  ther¬ 
mocouple  well  for  any  application.  It 
includes  well  designs  and  dimensions, 
pressure  and  temperature  ratings, 
and  thermocouple  assembly  data. 


Circle  Item  3  on  Inquiry  Card 


Circle  Item  9  on  Inquiry  Card 


Circle  Item  6  on  Inquiry  Card 


Circle  Item  11  on  Inquiry  Card 

Hermetic  Absorption  Unit 

An  8-page  catalog  on  its  hermetic 
absorption  unit,  called  the  Cold  Gen¬ 
erator,  is  announced  by  The  Trane 
Co.,  La  Crosse,  Wis.  The  catalog  de¬ 
scribes  product  features,  absorption 
operational  cycle,  hermetic  pump  oper¬ 
ation,  and  purge  design,  and  gives 
dimensions  and  specifications. 


Circle  Item  12  on  Inquiry  Card 


Packaged  Automatic  toilers 

Orr  &  Sembower,  Inc.,  Reading,  Pa., 
offers  a  4-page  bulletin.  No.  1243,  de¬ 
scribing  Power-Pak  packaged  auto¬ 
matic  boilers  in  the  15  to  25  hp  range. 
Designed  for  low-pressure  steam  or 
hot  water  heating,  these  units  include 
integral  oil,  gas  or  combination  firing 
equipment. 


T  ,  ‘ 


Recorder  Selectiou 


Bulletin  GEA-6933,  from  General 
Electric  Co.,  Schenectady,  N.  Y.,  con¬ 
tains  complete  specifications  for 
proper  selection  of  the  company’s  re¬ 
corders.  The  12-page  bulletin  provides 
information  on  a  complete  line  of  re¬ 
cording  instruments,  including  dimen¬ 
sions,  chart  speeds,  and  applications. 


Circle  Item  5  on  Inquiry  Card 
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Coevecter  Radiators 

Sixteen-page  Catalog  2328  gives 
complete  specification  data  and  capac¬ 
ity  information  on  fifteen  models  of 
the  enlarged  and  improved  line  of 
convector  radiators  manufactured  by 
Young  Radiator  Co.,  Racine,  Wis., 
and  rated  in  conformance  with  Com¬ 
mercial  Standard  CS  140-47. 

Circle  Item  13  on  Inquiry  Card 
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Woldiag  Eqaipmoat 

All  arc  welding  machines  manufac¬ 
tured  by  Hobart  Brothers  Co.,  Troy, 
Ohio,  are  described  and  illustrated  in 
a  24-page  catalog,  EW-209.  In  addi¬ 
tion,  the  catalog  describes  a  line  of 
induction  heating  equipment,  pipe 
thawing  equipment,  and  a  power 
source  for  cutting  and  gouging. 

Circle  Itam  19  on  Inquiry  Card 
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Smeka  Dateeting  Equipmaat 

A  4-page  bulletin,  published  by 
Walter  Kidde  &  Co.,  Inc.,  Belleville, 
N.  J.,  describes  the  company’s  smoke 
detecting  equipment  for  ventilating 
systems  to  meet  certain  recent  muni¬ 
cipal  ordinances.  Included  are  prin¬ 
ciple  of  operation,  installation  dia¬ 
gram,  and  maintenance  hints. 

Circle  Itam  14  on  Inquiry  Card 


Spray  Typ*  Daaaratiag  Hoatars 

A  revised  bulletin  on  spray  type 
deaerating  heaters  is  available  from 
Graver  Water  Conditioning  Co.,  New 
York,  N.Y.  Bulletin  WC-IOIC  dis¬ 
cusses  the  process  and  equipment,  in¬ 
cluding  principles  of  deaeration,  dea¬ 
erator  operation,  designi  features  and 
accessory  equipment. 

Circle  Itam  20  on  Inquiry  Card 


Hosa  Real  CeiliRg  Ovtlats 

Hose  reel  ceiling  outlets  for  operat¬ 
ing  and  recovery  rooms  are  described 
in  a  4-page  bulletin  available  from 
National  Cylinder  Gas  Div.,  Cheme- 
tron  Corp.,  Chicago,  Ill.  Photographs 
and  diagrams  show  the  installation 
and  operation  of  the  new  single  and 
multiple  outlets. 

Circle  Itam  15  on  Inquiry  Card 

Plastic  Tapas 

Minnesota  Mining  and  Manufactur¬ 
ing  Co.,  St.  Paul,  Minn.,  offers  booklet 
P-PTPF  which  describes  5  types  of 
plastic  “Scotch”  brand  tapes  and 
methods  of  applying  them  for  lane 
marking,  color  ceding,  pipe  and  duct 
sealing  and  joining,  heat  and  caustic 
protection,  and  masking. 

Circle  Itam  14  on  Inquiry  Card 


Flama  Failura  SafagRards 

Bulletin  523,  published  by  Photoma- 
tion,  Inc.,  Bergenfield,  N.  J.,  highlights 
the  safety  factor  of  the  company’s 
flame  failure  safeguard  unit  in  elimi¬ 
nating  explosions,  and  points  up  its 
flexibility  in  application  to  oil,  coal  or 
gas  installations.  Operation  is  cov¬ 
ered  in  detail. 

Circle  Itam  21  on  Inquiry  Card 

ImmarsioR  HaatiRg  loHors 

Bulletin  5209-B,  from  Sellers  Engi¬ 
neering  Co.,  Chicago,  Ill.,  illustrates 
and  describes  the  company’s  low  pres¬ 
sure  models  of  immersion  steam  boil¬ 
ers.  These  models,  for  commercial 
and  industrial  space  heating,  range 
from  80  to  500  hp.  Bulletin  includes 
boilers’  specifications,  output  ratings. 

Circle  Itam  22  on  Inquiry  Card 


Rigid  PVC  Products 

Rigid  PVC  products  manufactured 
by  Kaykor  Industries  Inc.,  div.  of 
Kaye-Tex  Mfg.  Con).,  Yardville,  N.  J., 
include  plate,  joining  accessories,  ex¬ 
trusions,  bolts  and  nuts,  and  calen¬ 
dered  sheeting.  These  products,  plus 
fabrication  and  design  tips,  are  de¬ 
scribed  in  Catalog  RV-59. 

Circle  Itam  17  on  Inquiry  Card 


Laboratory  Sarvico  Fixturas 

T  &  S  Brass  and  Bronze  Works,  Inc., 
Westbury,  L.  I.,  N.  Y.,  manufacturer 
of  the  Lab-Flo  line  of  laboratory  serv¬ 
ice  fixtures,  announces  its  new  prod¬ 
uct  catalog.  Representative  fixtures, 
including  turrets,  hose  cocks,  stops, 
remote  control  assemblies,  and  special¬ 
ized  service  faucets,  are  described. 

Circle  Itam  23  on  Inquiry  Card 


Sawaga  Surga  Roliot  Volva 

Bulletin  SEW-1,  published  by  Gold¬ 
en- Anderson  Valve  Specialty  Co., 
Pittsburgh,  Pa.,  describes  a  new  sew¬ 
age  surge  relief  valve.  Designed  to 
prevent  damage  from  overpressure  in 
sewage  lines,  the  valve  opens  immedi¬ 
ately  whenever  line  pressure  exceeds 
a  predetermined  setting. 

Circle  Itam  18  on  Inquiry  Card 


UtUity  Pumps 

Continental  Pump  Co.,  St.  Louis, 
Mo.,  announces  an  8-page  catalog  cov¬ 
ering  its  utility  pumps  which  incor¬ 
porate  the  helical  screw  principle. 
Pumps  are  furnished  separately,  close 
coupled  or  mounted  complete  with 
electric  motor  or  gasoline  engine 
drives  in  capacities  to  50  gpm. 

Circle  Itam  24  on  Inquiry  Card 
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Uaeergreaad  Irrigetiea  Pipe 

EiConomical,  dependable  irrigation  is 
made  easy  with  K&M  asbestos-cement 
undergrround  irrigation  pipe,  according 
to  an  8-page  brochure,  AP-25,  issued 
by  Keasbey  &  Mattison  Co.,  Ambler, 
Pa.  Tips  on  installation  in  a  variety 
of  applications  and  complete  specifica¬ 
tions  are  included. 

Circle  Item  31  on  Inquiry  Cord 


ftes  Fired  Unit  Heater 

A  gas  fired  unit  heater,  for  applica¬ 
tion  with  or  without  ductwork,  is  the 
subject  of  4-page  Catalog  1526,  pub¬ 
lished  by  Sturtevant  Div.,  Westing- 
house  Electric  Corp.,  Boston,  Mass. 
Describing  the  centrifug^  blower  type 
unit  are  construction  features,  per¬ 
formance  data,  and  dimensions. 

Circle  iteai  2S  on  Inquiry  Cerd 


ledestrioi  Vent  Pipe 

A  28-page  bulletin,  DS  Series  336, 
describes  industrial  venting  applica¬ 
tions  of  Transite  pipe  manufactured 
by  Johns-Manville,  New  York,  N.  Y. 
Typical  layouts  are  illiistrated,  in¬ 
cluding  duct  systems,  vents  and 
stacks.  Available  couplings,  fittings 
and  accessories  are  listed. 

Circle  iteM  24  on  Inquiry  Cerd 


Air  Ceeditieaieg  Eqeipneet 

A  product  catalog  of  commercial 
and  industrial  air  conditioning  and 
refrigeration  equipment  is  available 
from  Larkin  Coils,  Inc.,  Atlanta,  Ga. 
Products  include  coils,  cooling  towers, 
evaporative  and  air  cooled  condensers. 
Engineering  sections  contain  selection 
and  application  data. 

Circle  Item  32  on  Inquiry  Card 


lesebeord  Rodiatiee 

A  4-pag:e  illustrated  bulletin  is  of¬ 
fered  by  The  Kittling  Co^.,  Buffalo, 
N.  Y.,  describing  its  new  line  of  6  in  1 
baseboard  radiation.  Bulletin  No.  R- 
596  gives  complete  dimensions  and 
capacity  data  for  five  different  heat¬ 
ing  elements  which  fit  one  size  en¬ 
closure. 

Circle  Item  27  on  Inquiry  Card 


Roof  VMtilaters 

A  roof  ventilator  which  conforms  to 
modem  architectural  styles  is  intro¬ 
duced  by  Bowman  Steel  Corp.,  Pitts¬ 
burgh,  Pa.  It  features  a  low  silhouette 
combined  with  low  internal  resistance, 
low  cost,  and  low  maintenance.  Com¬ 
plete  specifications  are  gpven  in  Bulle¬ 
tin  V-1759. 

Circle  Item  33  on  Inquiry  Card 


For  Meters 

The  Louis  Allis  Co.,  Milwaukee, 
Wis.,  announces  a  4-page  bulletin.  No. 
2950,  on  its  line  of  Air-Over  fan  mo¬ 
tors.  Illustrated  bulletin  gpves  appli¬ 
cation  data  for  determining  the  motor 
horsepower  rating  required  in  an  in¬ 
stallation  for  various  air  velocities 
across  the  motor. 

Circle  Item  28  on  Inquiry  Card 


Goskets  oed  Skims 

A  4-page  gasket  and  shim  gpiide  is 
published  by  Akron  Metallic  Gasket 
Co.,  Akron,  Ohio.  This  informative 
gpiide  is  divided  into  5  sections — Gas¬ 
kets,  Shims,  Washers,  Installation  Ac¬ 
cessories,  and  New  Filler  Material  — 
with  cross-sectional  views  and  explan¬ 
ation  of  construction. 

Circle  Item  34  on  Inquiry  Card 
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ledlrect  Ges-Hred  Stereqe  Heater 

To  introduce  the  Scalefree  indirect 
gas-fired  storage  water  heater,  20- 
page  Bulletin  No.  4  illustrates  and 
describes  design,  operation,  construc¬ 
tion  features  and  installation  speci¬ 
fications  of  the  packaged  unit  manu¬ 
factured  by  The  Patterson-Kelley  Co., 
Inc.,  East  Stroudsburg,  Pa. 

Circle  Item  29  on  Inquiry  Card 


Floftie  Tebe  Fretecters 

Full  details  on  condenser  and  heat 
exchanger  tube  protectors  that  extend 
the  useable  life  of  old  tubes  and 
greatly  increase  the  liTe  of  new  tubes 
are  given  in  Bulletin  ';  No.  P-335  by 
Crane  Packing  Co.,  Morton  Grove, 
Ill.  Protectors  are  available  in  three 
plastics. 

Circle  Item  35  on  Inquiry  Card 


Fonedry  Eihaest  Hoods 

A  28-page  manual  of  exhaust  hood 
designs  for  the  foundry  industry  is 
available  from  American  Air  Filter 
Co.,  Inc.,  Louisville,  Ky.  Bulletin  270- 
E2A,  Volume  2,  has  been  prepared  to 
illustrate  various  exhaust  hood  de¬ 
signs  for  the  many  different  opera¬ 
tions  common  to  a  foundry. 

Circle  Item  30  on  Inquiry  Card 


Roller  Water  CoeditieRieg 

A  6-page  technical  brochure  de¬ 
scribing  the  Filtrion  automatic  side- 
stream  boiler  water  control  system 
for  steam  boilers  is  available  from 
Sparkler-Filtrion  Corp.,  North  Chi¬ 
cago,  Ill.  Brochure  discusses  how 
system  keeps  boiler  ,water  clear  by 
eliminating  sludge,  suspended  solids. 

Circle  Item  34  on  Inquiry  Card 
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PRODUCT  APPLICATIONS 

New,  Unusual,  or  Ingenious  Uses  of  Equipment  and  Materials 


Chilled  Air  influx  Problem 
Solved  by  Door  Heaters 

A  familiar  industrial  problem,  the  influx  of  chilled  air 
through  open  shipping  doors,  has  been  solved  at  Ameri¬ 
can  Furniture  Co.,  in  Martinsville,  Va.,  by  installation 
of  high-velocity  door  heaters. 

The  company’s  Plant  2  and  Plant  5  face  each  other 
across  a  street,  with  heavy  traffic  between  them.  This 
means  that  the  shipping  doors  in  each  plant  must  be 


opened  frequently  even  in  cold  weather.  The  resulting 
cold  air  flow  increased  heating  costs,  threatened  exposed 
raw  materials,  and  adversely  affected  the  efficiency  of 
employees  working  near  the  doors.  The  problem  was 
aggravated  by  dust  collection  system  exhaust  which  cre¬ 
ates  a  negative  pressure  inside  each  building.  This  slight 
vacuum  adds  to  the  velocity  and  volume  of  air  admitted 
when  shipping  doors  are  open. 

After  a  study  of  several  possible  solutions,  the  company 
installed  high-velocity  door  heaters  made  by  the  L.  J. 
Wing  Mfg.  Co.,  Linden,  N.  J.  A  heater  was  installed 
above  and  just  in  front  of  each  8x8-ft  door,  with  its 
discharge  8V^  ft  above  the  floor.  A  fan,  blowing  air  down 
over  steam-heated  coils,  enables  each  heater  to  produce 
a  curtain  of  warm  air  downward  to  the  floor.  This  tempers 
the  incoming  air,  keeps  raw  materials  safe,  and  keeps 
working  areas  near  the  doors  at  comfortable  temperatures. 


Adhesives  Offer  Many  Advantages 
For  Attaching  Insulation 

Heating  and  air  conditioning  contractors  can  do  a 
better  job  and  at  the  same  time  realize  savings  by  using 
adhesives  to  bond  insulating  materials  to  equipment  such 
as  duct  work,  pipes,  furnaces  and  boiler  jackets,  blower 
housings  and  plenum  chambers. 

Adhesives  increase  insulation  efficiency  because  they 


give  continuous  contact  between  the  insulating  material 
and  base  surface.  Adhesives  distribute  the  load  evenly 
over  the  entire  joined  area  and  minimize  local  stress 
concentration  points.  With  adhesive  bonded  insulation, 
metal  surfaces  and  insulation  need  not  be  pierced,  cut 
or  marred.  Thus,  not  only  is  matting  or  crushing  of  the 
insulation  prevented,  but  additional  heat  transfer  through 
holes  and  mechanical  fasteners  require<h  for  other  fasten¬ 
ing  methods  is  also  eliminated.  Adhesives  are  easy  to  use 
and  can  be  applied  quickly  with  a  brush,  spray  or  roller. 

Several  types  of  adhesives  have  been  developed  by 
Adhesives,  Coatings  and  Sealers  Div.,  Minnesota  Mining 
and  Manufacturing  Co.,  St.  Paul,  Minn.,  for  bonding  a 
wide  variety  of  insulation  materials  to  bare,  painted  or 
enameled  metal. 

Adhesives  for  bonding  insulation  materials  range  from 
the  long  open  time,  slow-drying  types  to  rapid-drying, 
good  immediate  strength  types,  and  from  water  dispersed 
and  fire-retardant  adhesives  to  types  that  offer  high  heat 
resistance  for  bonding  insulation  to  high  temperature 
surfaces. 


Concrete  Saw  Speeds  Installation  Work 
At  Albuquerque  Swimming  Pool 

Concrete  saws  and  blades  are  playing  an  important 
role  in  the  installation  work  at  the  Rio  Grande  Swimming 
Pocl,  in  Albuquerque,  N.  Mex. 

New  drains  are  being  installed  in  the  existing  structure 
which  has  necessitated  removal  of  concrete  and  tile  to 
allow  new  pipes  to  be  laid.  This  work  is  being  done  by 


Byer  Plumbing  and  Heating  Co.,  who  reports  good  results 
from  the  use  of  the  self-propelled  concrete  saw  and  blades 
manufactured  by  Eveready  BrikSaw  Co.,  Kansas  City,  Mo. 

Sawing  with  these  products  confines  the  area  from 
which  the  material  is  removed  to  the  exact  dimensions 
needed,  reduces  the  amount  of  replacement  material,  and 
results  in  an  over-all  neater  job,  die  contractor  reports. 
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Product  Applications 


Semi-Rigid  Insulation  Prevents  Heat  Transfer 
Between  Warm  and  Fresh  Air  Supplies 

Twenty-one  thousand  square  feet  of  semi-rigid,  spun 
mineral  wool  duct  insulation  1-inch  thick  is  preventing 
heat  transfer  between  the  warm  and  fresh  air  supplies 
of  an  unusual  heating  system  at  the  new  Minerva  Deland 
High  School,  at  Fairport,  N.  Y, 

An  interesting  feature  of  the  school’s  heating  installa¬ 
tion  is  that  the  warm  air  supply  ducts  run  through  large 
underground  tunnels,  as  shown  in  photo,  which  them¬ 
selves  carry  the  fresh  air  supply.  At  each  classroom,  or 


other  heating  zone,  the  warm  and  the  fresh  air  are 
mixed  in  proportions  controlled  by  thermostat  setting, 
and  this  mixture  is  delivered  through  14-inch  diameter 
conduits  to  tempered  air  registers  located  under  the 
windows  in  each  room. 

The  main  warm  air  supply  is  delivered  by  a  45,000 
cfm  fan  through  ducts  7  ft  wide  by  4  ft  high.  Heated  air 
for  the  auditorium,  gymnasium,  swimming  pool  and  a 
second-floor  classroom  area  are  supplied  separately  by 
smaller  fan  units.  At  each  fan  location  the  air  is  warmed 
by  coils  carrying  220  deg  water  from  a  central  hot  water 
supply.  The  semi-rigid  insulation  prevents  loss  of  heat 
from  the  warm  air  to  the  fresh  air,  thus  insuring  a  correct 
mixture  of  warm  and  fresh  air  at  the  thermostatically 
controlled  dampers. 

Lightweight  and  non-irritating  to  handle,  the  insula¬ 
tion,  manufactured  by  Baldwin-Ehret-Hill  Co.,  Trenton, 
N.  J.,  was  applied  in  flat  sheets  with  its  factory-applied 
vapor  barrier  on  the  outside.  The  school  was  designed  by 
Ben  Ade,  Rochester,  architect;  and  the  heating  system  by 
Albert  Hartsig  of  Peck  Associates,  Fairport,  William 
Schmitt,  Inc.,  Rochester,  installed  the  heating  system 
and  E.  J.  Eddy,  Inc.,  Rochester,  a  subsidiary  of  Mundet 
Cork  Corp.,  the  insulation. 


Monday  Morning  Troubles  in  Air  Equipment 
Ended  with  Purifiers  and  Drainers 

An  Alabama  stamping  plant  experienced  plant  equip¬ 
ment  shutdowns  due  to  water  forming  in  air  lines,  par¬ 
ticularly  following  week-end  shutdowns  when  outside 
air  temperature  was  low.  Although  the  air  system  was 
equipped  with  an  aftercooler  as  well  as  a  purifier,  water 
vapors  condensed  out  in  the  lines  beyond  the  aftercooler 


due  to  low  surrounding  temperatures.  This  would  cause 
the  moisture  to  foul  the  automatically-operated  air 
control  equipment. 

To  remove  the  moisture,  low-cost  purifiers  and  drain¬ 
ers,  manufactured  by  The  V.  D.  Anderson  Co.,  Cleveland, 
Ohio,  individually  and  accurately  sized  for  each  applica¬ 
tion  were  installed  immediately  ahead  of  the  air-powered 
stamping  presses  and  other  air-controlled  equipment. 
After  15  months  of  service,  the  stamping  company  reports 
no  shutdowns  due  to  moisture  fouling  equipment. 

Anderson  engineers  point  out  that  although  intercoolers 
and  aftercoolers,  as  well  as  purifiers,  are  used  in  an  air 
system,  it  is  always  advisable  to  install  small  or  line 
purifiers  at  the  point  of  usage  to  remove  condensate  which 
condenses  out  in  the  air  lines  after  leaving  the  aftercooler. 


Master  Panel  Pictures  Systems 
For  Office  Building  Control 

Trouble  in  air  conditioning  or  heating  systems  at  an 
Elastman  Kodak  office  building  can  be  pinpointed  easily 
now,  thanks  to  a  new  photographic  control  feature.  It 
consists  of  a  ground  glass  projection  screen  built  into 
the  center  of  a  master  control  panel.  The  panel  regulates 
air  conditioning,  heating,  and  water  temperature  for  an 
entire  newly-remodeled  office  building. 


Whenever  an  operator  activates  one  of  a  number  of 
large  fans  or  pumps  at  remote  locations,  a  color  photo¬ 
diagram  of  the  particular  system  is  projected  automati¬ 
cally  on  the  screen.  This  immediate  reference  is  an  im¬ 
portant  aid  in  locating  trouble  or  malfunction.  In  photo, 
an  air  conditioning  system  appears  on  projection  screen 
at  upper  left. 

Elmer  Andrews,  manager  of  building  service  at  Kodak 
Office,  said  the  master  panel  controls  temperatures  of 
six  different  kinds  of  water  for  drinking,  washing,  and 
photographic  operations.  The  panel  also  shows  at  a 
glance  the  status  of  cafeteria  refrigeration  and  of  cold 
storage  rooms  for  film. 

Besides  the  eye  of  photography,  the  panel  provides  a 
double-check  by  ear.  An  operator  can  switch  on  a  micro¬ 
phone  in  each  of  the  fan  rooms  and  listen  to  learn  if  the 
machines  are  operating  smoothly. 
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DECEMIER.  19S9.  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


DEGREE-DAYS  FOR  OCTOBER,  1959 

(A)  Airport  readings;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 


Ala  Conditionin':,  Heating  and  Ventilatinc’s  32nd  Year  of  Publication  of  Monthly  Degree-Day  Data  _ 

October  Season  to  Oct.  31,  incl.,  from  Sept.  1 

^  1959  I  1958  I  Normal  1959  1  1958  |  Normal 


Abilene,  Texas  (A)  . 

Albany,  New  York  (A)  . 

Albuquerque,  New  Mexico  (.A)  . 

Alpena,  Michigan  (C)  . 

Anchorage,  Alaska  (A)  . 

Asheville,  North  Carolina  (C)  .. 

Atlanta,  Georgia  (A)  . 

Atlantic  City,  New  Jersey  (C)  . 

Augusta,  Georgia  (A)  . 

Baltimore,  Maryland  (C)  . 

Billings,  Montana  (A)  . 

Binghamton,  New  York  (C)  . . . . 

Birmingham,  Alabama  (A)  . 

Bismarck,  North  Dakota  (A)  .... 
Block  Island,  Rhode  Island  (A)  .. 

Boise,  Idaho  (A)  . 

Boston,  Massachusetts  (A)  . 

Buffalo,  New  York  (A)  . 

Burlington,  Iowa  (A)  . 

Burlington,  Vermont  (A)  . 

Cairo,  Illinois  (C)  . 

Charleston,  South  Carolina  (C)  . 
Charlotte,  North  Carolina  (A)  .. 
Chattanooga,  Tennessee  (A)  ... 

Cheyenne,  Wyoming  (A)  . 

Chicago,  Illinois  (A)  . 

Cincinnati,  Ohio  (C)  . 

Cleveland,  Ohio  (A)  . 

Columbia,  Missouri  (A)  . 

Columbia,  South  Carolina  (A)  . . 

Columbus,  Ohio  (C)  . 

Concord,  New  Hampshire  (A)  .. 

Concordia,  Kansas  (C)  . 

Dallas,  Texas  (A)  . 

Denver,  Colorado  (A)  . 

Des  Moines,  Iowa  (A)  . 

Detroit,  Michigan  (A)  . 

Devils  Lake,  North  Dakota  (C)  , 

Dodge  City,  Kansas  (A)  . 

Dubuque,  Iowa  (A)  . 

Duluth,  Minnesota  (A)  . 

Elkins,  West  Virginia  (A)  . . 

El  Paso,  Texas  (A)  . 

Ely,  Nevada  (A)  . . 

Escanaba,  Michigan  (C]  . 

Evansville,  Indiana  (A)  . 

Fairbanks,  Alaska  (A)  . 

Fargo,  North  Dakota  (A)  . 

Fort  Smith,  Arkansas  (A)  . 

Fort  Wayne,  Indiana  (A) . 

Fort  Worth,  Texas  (A)  . 

Fresno,  California  (A)  . 

Galveston,  Texas  (C)  . 

Grand  Junction,  Colorado  (A) 
Grand  Rapids,  Michigan  (A)  .. 
Green  Bay,  Wisconsin  (A)  .... 
Greensboro,  North  Carolina  (A) 
Greenville,  South  Carolina  (A)  . 
Harrisburg,  Pennsylvania  (A)  .. 
Hartford,  Connecticut  (A)  .... 

Havre,  Montana  (C)  . 

Helena,  Montana  (A)  . 

Houston,  Texas  (C)  . 

Huron,  South  Dakota  (A)  . 

Indianapolis,  Indiana  (A)  . 

Jackson,  Mississippi  (A)  . 

Juneau,  Alaska  (A)  . 

Kansas  City,  Missouri  (A)  . 

Knoxville,  Tennessee  (A)  . 

La  Crosse,  Wisconsin  (A)  . 

Lander,  Wyoming  (A)  . 

Lewiston,  Maine  (O)  . 


1 18 

133 

98 

423 

499 

443 

250 

249 

218 

613 

462 

530 

998 

1094 

899 

204 

292 

262 

121 

115 

1 10 

215 

301* 

230 

74 

134 

282 

191 

226 

207 

543 

404 

497 

318 

460 

428 

99 

107 

123 

749 

535 

598 

282 

369 

330 

470 

299 

389 

319 

386 

315 

388 

395 

433 

424 

288 

336 

525 

543 

521 

196 

156 

161 

28 

66 

34 

148 

178 

147 

149 

174 

169 

675 

467 

577 

406 

255 

350 

242 

214 

222 

348 

316 

340 

319 

224 

262 

98 

148 

76 

313 

307 

299 

485 

544 

527 

382 

236 

277 

73 

78 

53 

518 

342 

425 

471 

304 

355 

408 

323 

381 

879 

580 

654 

364 

240 

262 

569 

349 

444 

790 

603** 

614* 

(<>) 

432 

412 

33 

120 

70 

580 

533 

561 

620 

471 

555 

272 

256 

215 

1262 

1555 

1163 

746 

494 

586 

137 

140 

131 

412 

343 

377 

68 

82 

58 

54 

21 

86 

10 

35 

0 

386 

278 

333 

492 

374 

462 

642 

437 

515 

222 

253 

202 

167 

160 

131 

280 

336 

308 

366 

460 

384 

677 

512 

564 

652 

561 

617 

10 

52 

0 

656 

426 

472 

371 

318 

306 

71 

83 

69 

757 

736 

716 

289 

176 

240 

157 

169 

179 

577 

350 

447 

647 

472 

632 

519 

594 

501 

126 

139 

153 

566 

641 

582 

270 

284 

228 

841 

663 

745 

1512 

1646 

1409 

225 

333 

312 

129 

115 

118 

254 

363* 

259 

75 

135 

59 

219 

247 

236 

794 

566 

691 

409 

615 

569 

100 

107 

136 

1022 

720 

825 

355 

455 

418 

683 

442 

524 

398 

470 

392 

499 

520 

555 

506 

370 

419 

702 

734 

693 

198 

174 

189 

28 

66 

34 

150 

180 

154 

150 

182 

193 

973 

670 

818 

468 

322 

440 

271 

236 

264 

426 

402 

340 

364 

272 

324 

99 

151 

76 

367 

361 

358 

659 

726 

719 

467  ' 

286 

332 

73 

78 

53 

709 

448 

545 

602 

381 

454 

500 

421 

477 

1210 

838 

930 

420 

288 

302 

717 

479 

593 

1 101 

882** 

891* 

(a) 

577 

534 

33 

136 

70 

922 

760 

789 

820 

701 

802 

294 

295 

274 

1904 

2215 

1775 

972 

668 

801 

137 

154 

140 

495 

449 

484 

68 

82 

58 

60 

23 

86 

10 

35 

0 

524 

340 

369 

601 

525 

606 

829 

631 

698 

248 

274 

231 

170 

166 

141 

339 

398 

377 

473 

596 

485 

987 

738 

834 

1003 

824 

937 

10 

52 

0 

844 

543 

621 

425 

395 

385 

71 

83 

69 

1165 

1257 

1 196 

333 

201 

284 

157 

174 

212 

733 

467 

599 

944 

665 

876 

690 

779 

666 

a)  Data  not  available. 

*  Figures  based  on  Airport  readings. 

**  Figures  based  on  City  office  readings. 

Normal  figures  in  this  table  are  based  on  30-war  period  covering  1921 
to  1950,  inclusive,  as  compiled  and  publisbed  by  the  U.  S.  Weather 
Bureau. 


Figures  in  this  table,  with  two  exceptions,  based  on  local  weather 
bureau  reports.  Exceptions  are  Utica  and  Lewiston,  figures  for  which  are 
furnished  through  the  courtesy  of  Coke  Sales  Department,  Central  New 
York  Power  Co.,  Utica,  N.  Y.,  and  Norman  E.  Ross,  Bursar,  Bates 
College,  Lewiston,  Me.,  respectively.  [Table  concluded  on  page  9S] 
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D«gr««-Days  for  Oefobor,  1959  (ConclHded) 

(A)  Airport  readinct;  (C)  City  o£Sce  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 


Alt  CoKDiTioNiMO,  Hcatinc  siid  Vbiitilatinc’s  32nd  Year  of  Publication  of  Monthly  Degree-Day  Data 

1  October  | 

1  Seaton  to  Oct.  31,  tncl.,  from  Sept  1 

1  1959  1 

1958  1 

Normal  | 

1  1959  1 

1958 

1  Normal 

Lincoln,  Nebraska  (C)  . 

414 

249 

310 

523 

295 

389 

Little  Rock,  Arkansas  (A)  . 

106 

115 

110 

106 

125 

120 

Lot  Angeles,  California  (C)  . 

2 

2 

41 

2 

2 

58 

Louitvilfe,  Kentucky  (A)  . 

241 

229 

232 

252 

252 

283 

Lynchburg,  Virginia  (A)  . 

250 

264 

236 

287 

298 

285 

Macon,  Georgia  (A)  . 

75 

78 

63 

79 

78 

63 

Madison,  Wisconsin  (A)  . 

566 

371 

419 

703 

508 

556 

Marquette,  Michigan  (C)  . 

670 

477 

543 

874 

685 

779 

Memphis,  Tennessee  (A)  . 

III 

138 

126 

III 

150 

143 

Meridian,  Mittittippi  (A)  . 

81 

82 

90 

81 

82 

90 

Milwaukee,  Wisconsin  (A)  . 

529 

348 

428 

646 

481 

562 

Minneapolis,  Minnesota  (A)  . 

634 

370 

459 

786 

478 

616 

Moline,  Illinois  (A)  . 

462 

289 

363 

562 

382 

459 

Montgomery,  Alabama  (A)  . 

61 

59 

69 

61 

59 

69 

Nashville,  Tennessee  (A)  . 

170 

187 

154 

170 

203 

176 

New  Haven,  Connecticut  (A)  . 

315 

396 

363 

384 

494 

456 

New  Orleans,  Louisiana  (C)  . 

13 

29 

5 

13 

29 

5 

New  York,  New  York  |C)  . 

244 

296 

263 

284 

335 

302 

Newark,  New  Jersey  (A)  . 

233 

323 

301 

272 

360 

348 

Norfolk,  Virginia  (A)  . 

133 

132 

152 

143 

139 

161 

North  Platte,  Nebraska  (A)  . 

594 

416 

425 

792 

526 

545 

Oak  Ridge,  Tennessee  (C)  . 

153 

194 

225 

153 

216 

225 

Oakland,  California  (A)  . 

62 

81 

157 

87 

97 

233 

Oklahoma  City,  Oklahoma  (A)  . 

206 

158 

149 

230 

175 

161 

Omaha,  Nebraska  (A)  . 

(a) 

272 

331 

(a) 

324 

419 

Parkersburg,  West  Virginia  (C)  . 

275 

305 

272 

319 

360 

328 

Peoria,  Illinois  (A)  . 

419 

274 

339 

485 

346 

425 

Philadelphia,  Pennsylvania  (C)  . 

207 

278 

219 

235 

311 

<  252 

26 

4 

13 

26 

4 

13 

Pittsburgh,  Pennsylvania  (C|  . 

285 

312 

298 

341 

376 

354 

PittsfielJ,  Massachusetts  (a)  . 

480 

570 

543 

660 

792 

756 

Pocatello,  Idaho  (A)  . 

(«) 

421 

487 

I-) 

595 

670 

522 

586 

515 

703 

796 

714 

Portland,  Oregon  (6)  . 

234 

187 

280 

348 

258 

365 

Providence,  Rhode  Island  (A)  . 

354 

415 

381 

455 

523 

488 

Pueblo,  Colorado  (A)  . 

477 

312 

383 

611 

373 

457 

Raleigh,  North  Carolina  (A)  . 

189 

217 

118 

212 

240 

128 

RapiJ  City,  South  Dakota  (A)  . 

630 

412 

500 

890 

539 

693 

Reading,  Pennsylvania  (C)  . 

250 

313 

285 

293 

370 

342 

Red  Bluff,  California  (A)  . 

30 

26 

59 

44 

29 

59 

Reno,  Nevada  (A)  . 

404 

377 

443 

648 

532 

608 

Richmond,  Virginia  (A)  . 

217 

212 

210 

253 

236 

243 

Rochester,  New  York  IA|  . 

407 

428 

440 

533 

568 

573 

Roswell,  New  Mexico  (A)  . 

191 

217 

156 

205 

255 

164 

Sacramento,  California  (C)  . 

48 

19 

75 

60 

22 

92 

St.  Joseph,  Missouri  (A)  . 

384 

244 

233 

457 

288 

282 

St.  Louis,  Missouri  (C)  . 

225 

170 

202 

250 

198, 

240 

Salt  Lake  City,  Utah  (A)  . 

422 

300 

381 

592 

416 

469 

San  Antonio,  Texas  (A)  . 

27 

75 

25 

27 

75 

25 

San  Diego,  California  (A)  . 

II 

1 

52 

II 

1 

76 

359 

299 

327 

420 

366 

393 

San  Francisco,  California  (C)  . 

73 

112 

128 

146 

151 

238 

Sault  Ste.  Maria,  Michigan  (A)  . 

686 

575 

298 

917 

848 

937 

Savannah,  Georgia  (A)  . 

30 

84 

38 

30 

84 

38 

Scranton,  Pennsylvania  (A)  . 

372 

463 

389 

466 

620 

504 

Seattle,  Washington  (C)  . 

328 

265 

329 

495 

370 

463 

Sheridan,  Wyoming  (A)'  . 

638 

491 

578 

934 

701 

817 

Shreveport,  Louisiana  (A)  . 

61 

85 

53 

61 

85 

53 

Sioux  City,  Iowa  (A)  . 

516 

315 

405 

658 

389 

533 

Spokane,  Washington  (A)  . 

581 

452 

508 

892 

678 

713 

Springfield,  Illinois  (A)  . 

339 

276 

259 

395 

335 

315 

Springfield,  Missouri  (A)  . 

300 

247 

249 

332 

296 

310 

Syracuse,  New  York  (A)  . 

393 

451 

396 

508 

584 

513 

Toledo,  Ohio  (A)  . 

470 

367 

387 

568 

484 

489 

Topeka,  Kansas  (C)  . 

375 

244 

242 

438 

293 

284 

Trenton,  New  Jersey  (C)  . 

254 

329 

285 

302 

383 

340 

Tulsa,  Oklahoma  (A)  . 

170 

146 

152 

184 

164 

170 

Utica,  New  York  (0)  . 

333 

466 

430 

424 

623 

612 

Valentine,  Nebraska  (A)  . 

653 

449 

461 

888 

579 

606 

Walla  Walla,  Washington  (C)  . 

321 

303 

308 

447 

385 

401 

Washington,  D.  C.  (C^  . 

213 

208 

231 

246 

231 

263 

Wichita,  Kansas  (A)  . 

300 

205 

219 

341 

240 

251 

Williston,  North  Dakota  (C)  . 

788 

517 

605 

1100 

744 

866 

Winnemucca,  Nevada  (A)  . 

469 

462 

508 

745 

660 

688 

Yakima,  Washington  (A)  . 

446 

452 

446 

653 

644 

596 

For  footnotes,  see  page  95. 

96 


DiCEMtiR.  1959.  AIR  CONDinONING,  HEATING  AND  VENTILATING 


NEWS  OF  EQUIPMENT  AND  MATERIALS 


Use  the  convenient  prepaid  postcard  appearing  on  the 
last  page  for  securing  additional  information  about  new 
equipment  and  materials  described  in  this  department. 

Hooded  Exhaust  Ventilator 

Shown  with  hood  open  and  with  hood  closed  is  the 
Westernaire,  a  low  silhouette  hooded  exhaust  ventilator 
introduced  by  Western  Engineering  and  Mfg.  Co.,  Venice, 
Calif.  Unit’s  housing  is  very  low,  yet  its  360°  near  hori¬ 


zontal  discharge  is  said  to  provide  maximum  efficiency  in 
commercial  or  industrial  installations. 

Features  include  near  horizontal  discharge  to  prevent 
roof  damage,  motor  isolation  mounts,  int^ral  base  and 
fan  inlet,  hinged  head  on  larger  models,  tubular  motor 
bracket  on  larger  models,  venturi  throat  to  decrease  tur¬ 
bulence,  and  optional  screens  and  safety  disconnect 
switches. 

Motors  are  mounted  below  the  venturi  to  insure  an  un¬ 
obstructed  airstream  discharge.  Standard  construction  is 
of  heavy  gage  steel,  but  ventilator  is  also  available  in  alu¬ 
minum,  or  non-corrosive  Owens-Corning  Fiberglas. 

More  information?  Circle  Item  37,  postcard,  last  page. 


Centrifugal  Spray  Nozzle 

A  solid-cone  centrifugal  type  industrial  spray  nozzle, 
called  Tan-Jet,  is  an  addition  to  the  standard  catalog  line 
of  Wm.  Steinen  Mfg.  Co.,  Newark,  N.  J.  Nozzle  is  avail¬ 
able  in  ^-,  %-  and  ^-inch  sizes  with  male  or  femtile 
connections.  These  nozzles  offer  capacities  of  from  0.50 
to  10  gpm  at  40  psi. 


Construction  of  the  nozzle  is  such  that  there  are  no 
moving  parts,  resulting  in  long,  trouble-free  life,  the 
compemy  states.  The  three-piece  design  body,  remov¬ 
able  cap  and  internal  member  permits  easy  cleaning. 


These  nozzles  are  available  in  brass,  steel,  303  stainless, 
and  in  other  materiEds  upon  request. 

The  solid-cone  spray  is  said  to  give  uniform  dbtri- 
bution  and  atomization  throughout  the  entire  spray  pat¬ 
tern  with  atomization  finest  a  high  pressures.  It  is  recom¬ 
mended  for  applications  in  industrial  washing,  cooling, 
brine  spraying,  foam  control,  dust  control,  and  many 
chemical  processes. 

More  information?  Circle  Item  38,  postcard,  last  page. 


Cast  Iron  Baseboard  Moulding 

A  heat-proof,  extruded  Neoprene  moulding  for  cast 
iron  baseboards, 
called  Trim-Seal,  is 
announced  by  Weil- 
McLain  Co.,  Michi¬ 
gan  City,  Ind. 

Said  to  be  quickly 
installed  with  no  nail¬ 
ing  by  simply  slipping 
the  extended  skirt  of 
the  seal  between  the 
baseboard  and  the 
wall,  the  moulding 
can  be  painted,  will 
not  warp,  and  is  flexi¬ 
ble  enough  to  fit  snug¬ 
ly  despite  minor  wall 
irregularities,  the 
company  states.  The 
result  is  said  to  be  a  pleasing  appearance. 

Butt  joints  cut  with  a  knife  or  hack  saw  blade  are 
satisfactory  when  two  seal  strips  are  needed,  imd  45° 
joints  for  corners  are  easily  made  with  a  miter  box 
furnished  with  each  package  of  seal  strips. 

More  information?  Circle  Item  39,  postcard,  last  page. 


Sonic  Filter  Cleaning 

Sonoclean,  a  system  for  cleaning  glass  filter  bags  em¬ 
ploying  generators  of  low  audible  frequency,  is  announced 
by  Fuller  Co.,  Catasauqua,  Pa.,  a  subsidiary  of  General 
American  I'ransportation  Corporation.  The  glass  filter 
bags  are  used  to  catch  dust  and  corrosive  fumes  from 
industrial  plants. 

Soimd  waves  clean  the  bags  by  making  them  vibrate  in 
an  undulating  motion,  without  flexing.  According  to  the 
manufacturer,  the  glass  bag  filter  system  with  sonic  clean¬ 
ing  is  more  economical  than  electrostatic  methods  and 
effectively  cleans  dry,  hot  gases,  eliminates  extensive 
shaking  mechanisms,  Emd  is  also  successful  in  handling 
low  temperature  gases. 

Application  of  the  filtration  method  to  cement  kilns, 
metallurgical  furnaces,  calciners,  and  processes  involving 
corrosive  chemicals,  carbon  black  production,  steam 
micronizers,  and  others,  is  cited. 

More  information?  Circle  Item  40,  postcard,  last  page. 
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Solenoid  Actuated  Regulators 

Solenoid  actuated  regulators  for  on-of!  control  are 
available  from  OPW- 
Jordan,  Cincinnati, 

Ohio,  for  use  in  in¬ 
dustry  wherever  re¬ 
mote  shut-off,  remote 
start  up,  automatic 
safety  shut-off,  and 
combination  pressure 
and  temperature  con¬ 
trol  with  an  electric 
signal  are  needed. 

When  the  solenoid 
opens,  it  allows  steam 
to  enter  the  pilot 
chamber  and  operate 
the  main  valve  as  a 
normal  pressure  reg¬ 
ulator.  When  the 
solenoid  closes,  the 
steam  supply  to  the 
pilot  is  shut  off  and  the  main  valve  closes  automatically. 

Valves  are  available  in  ductile  iron,  inches;  in 
bronze,  V^-2  inches;  and  in  cast  iron,  2Vl»-3  inches, 
suitable  for  maximum  temperatures  of  500  dep  F  and 
pressures  of  250  psi. 

Packless  construction,  silent  operation,  freedom  from 
wire  drawing,  positive  tight  shut-off,  reasonable  pricing 
and  elimination  of  the  necessity  for  separate  shut-off 
gate  valve  are  listed  as  features  of  this  valve. 

More  information?  Circle  Item  41,  postcard,  last  page. 


Glass  Drainline  System 

A  lightweight  Pyrex  glass  drainline  system  with  one- 
piece  couplings  for  quick,  permanent  compression  joints 
is  introduced  for  disposal  of  chemical  wastes  hy  Coming 
Glass  Works,  Corning,  N.  Y. 

The  drainline  has  been  engineered  to  cut  installation 
time  and  cost,  and  eliminate  failure  because  of  corrosion 
and  joint  leakage,  the  company  said.  Designed  for  ver¬ 
tical  or  horizontal  mounting,  the  system  can  be  buried 
in  the  ground. 

The  manufacturer  is  guaranteeing  the  line  against 
breakdown  because  of  either  corrosion  or  joint  leakage 
for  the  lifetime  of  the  building  in  which  it  has  been 
installed.  System  is  made  up  of  hard,  low-expansion 
borosilicate  glass  piping  and  fittings  that  are  resistant  to 
virtually  all  corrosives.  Only  massive  quantities  of  hy¬ 
drofluoric  acid  and  hot  alkalies  measurably  affect  the 
material,  the  company  said. 

Coupling  consists  of  a  stainless  steel  shell,  a  rubber 
sleeve,  and  a  line  of  Teflon  100-X,  a  Du  Pont  material 
said  to  be  as  corrosion-resistant  as  the  glass. 

With  the  new  coupling,  the  joint  can  be  made  quickly 
by  stabbing  both  ends  of  the  glass  pipe  into  the  coupling 
and  turning  a  single  nut. 

A  lighter  weight  pipe  is  offered  for  above-ground  in¬ 
stallation.  A  IV^-inch  dia  section  of  this  pipe  weighs 
0.64  lb  per  ft.  Regular  weight  glass  piping  is  available 
for  burial  in  the  ground.  The  line  also  can  be  set  in 
concrete,  or  inside  any  trough  or  sleeve. 


Thirty  glass  fittings  are  offered  for  the  drainline  system. 
These  fittings  and  the  ends  of  all  straight  lengths  are 
tempered  for  mechanical  strength  and  thermal  shock  re¬ 
sistance.  The  ends  of  each  section  of  piping  are  headed. 
The  coupling  is  designed  to  accommodate  this  bead. 
Coming  said  that  tests  have  shown  this  combination  con¬ 
tributes  to  the  reliability  of  the  joint. 

System  will  handle  working  pressures  up  to  15  psig  and 
temperatures  to  250  deg  F.  Standard  pipe  lengths  are 
5  and  10  ft,  with  diameters  ranging  from  1%  to  6  inches. 
A  redesigned  field  fabrication  kit  has  been  developed  to 
permit  cutting  and  beading  of  odd-length  sections  of  all 
diameters  at  the  job  site. 

More  information?  Circle  Item  42,  postcard,  last  page. 


Nylon  Comb  Straightens  Fins 

Watsco  Inc.,  Hialeah,  Fla.,  announces  its  new  all-nylon 
Fin-Comb  for  straightening  evaporator  and  condenser 
fins.  It  is  made  to  accommodate  most  units.  The  tooth 


depth  and  slant  is  an  engineered  feature  that  aids  in 
straightening  the  most  stubborn  fins. 

Fin-Comb  may  also  be  used  for  cleaning  the  matted 
accumulation  of  lint  in  the  evaporator. 

More  information?  Circle  Item  43,  postcard,  last  page. 


Poppet-Type  Pressure  Relief  Valve 


A  new  poppet-type  pressure  relief  valve,  listed  by  AGA 
in  compliance  with  the  latest  American  Standard  ASA 
Z21.22-1958,  is  intro¬ 
duced  by  Watts  Regula¬ 
tor  Co.,  Lawrence,  Mass. 

Designated  No.  3L,  it 
features  an  all-bronze 
(85%  copper)  body, 
stainless  steel  spring,  and 
generous  water  flow- 
ways.  It  is  expected  to 
fill  the  need  for  an  eco¬ 
nomical  pressure-only  re¬ 
lief  valve  which  com¬ 
plies  with  the  latest  ASA 
standard  and  also  meets 
1959  requirements. 

The  No.  3L  is  available  in  x  %-inch  and  %  x 
%-inch  sizes. 

More  information?  Circle  Item  44,  postcard,  last  page. 
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DPST  Controls  for  Commerciol  Use 

Series  5000,  6000,  and  7000,  double  pole,  single  throw 
0-type  refrigeration  and  air  conditioning  controls,  offered 
by  Ranco,  Inc.,  Columbus,  Ohio,  are  designed  to  handle 
a  wide  variety  of  commercial  applications. 

Controls  are  available  in  single  unit  models  for  low 


pressure,  high  pressure  and  temperature;  and  in  dual 
models  for  dual  pressure  or  dual  temperature. 

Units  are  designed  for  two  pole  switching  jobs,  such 
as  a  double  break  for  single-phase  operations,  simultane¬ 
ous  switching  of  two  circuits,  or  switching  two  lines  of 
a  three-phase  circuit.  According  to  the  company,  the 
chief  advantage  of  these  units  are  their  wide  product 
application  and  simplified  servicing. 

More  information?  Circle  Item  45,  postcard,  last  page. 


1960  Conditioner  Line 

Packaged  and  split  system  heat  pumps  are  included 
among  sixteen  new  models  in  the  1960  line  of  residential 
and  commercial  heating  and  air  conditioning  equipment 
announced  by  Airtemp  Div.,  Chrysler  Corp.,  Detroit, 
Mich. 

A  3-hp  packaged  heat  pump  has  a  35,000-Btu  capacity 
and  centrifugal  blowers  on  both  evaporator  and  con¬ 
denser,  permitting  ducting  of  condenser  air  so  that  units 
may  be  easily  installed  in  hip-roof  type  homes  as  well 
as  interior  offices.  A  removable  blower  section  makes 
handling  easier,  while  its  refrigerant  control  is  said  to 
result  in  better  performance  of  the  unit  over  a  wide  range 
of  operating  conditions.  Flexible  air  intake  and  dis¬ 
charge  arrangements  simplify  the  job  of  outside  installa¬ 
tion. 

A  5-hp  split  heat  pump  is  available  with  9.6  or  19.2- 
kw  electric  heater.  Weather  hood  is  insulated  with  glass 
fiber.  Summer-winter  thermostat  check  light  indicates 
failure  of  controls.  Built  for  operation  down  to  0  d^  F, 
the  heat  pump’s  condensing  unit  is  of  a  quality  associated 
with  larger-sized  models,  with  permanently  lubricated 
bearings,  aluminum  compressor  and  crankcase  heater, 
strainer  dryer,  heavily-plated  fans,  automatic  reset. 

Commercial  water-cooled  packaged  units  in  the  1960 
line,  in  a  22-  to  32-ton  range,  like  the  company’s  3- 
through  15-ton  models,  have  positive,  year-round  humid¬ 
ity  control  design  characteristics  and  electronic  safety 
devices.  They  permit  front  or  rear  air  return,  and  are 
designed  for  the  internal  mounting  of  steam  or  hot  water 


heating  coils.  They  can  be  used  either  in  space  or  out¬ 
side.  They  are  said  to  have  high  Btu-output  to  kw-input 
ratios. 

Among  the  new  furnaces  are  three  gaa-fijed  lowboy 
models  in  striking  color  combinations  for  “prestige”  in¬ 
stallations  in  basement  recreation  rooms  or  living  areas. 
Only  45  inches  high,  they  form  a  possible  cooling  com¬ 
bination  that  will  fit  in  a  6-ft  basement.  They  also  can 
be  equipped  with  an  electrostatic  filter,  a  charcoal  filter 
and  a  sterile  lamp — all  within  the  unit. 

Five  oil-fired  horizontal  furnaces  are  also  available, 
said  to  provide  maximum  installation  flexibility  with 
baked  enamel  cabinet,  stainless  steel  comhustion  cham¬ 
bers,  and  10-year  warranty  on  heat  exchangers^  Perma¬ 
nently-lubricated  blower  bearings  are  cushion  mounted. 
They  have  sufficient  air  to  handle  cooling  combinations 
of  2  through  8  hp. 

More  information?  Circle  Item  46,  postcard,  last  page. 


Low  Profile  Ventilators 

Centriflow  fan  roof  ventilators,  a  completely  new  line 
of  low  contour  centrifugal  units,  are  announced  by  The 
Burt  Manufacturing  Co.,  Akron,  Ohio.  The  ventilators 
are  designed  particularly  for  exhausting  air  from  schools, 
churches,  hospitals,  auditoriums,  kitchens,  lavatories  and 
in  other  areas  where  roof  mounting  of  a  low  contoured 
unit  is  desired. 


Twenty-five  basic  selections  of  tip  speeds  and  capacities 
in  direct  drive  models  and  64  basic  belt  drive  models, 
with  horsepower  ratings  from  1/60  to  7 Vi,  provide  ca¬ 
pacities  from  65  to  27,648  cfm.  All  models  feature  heavy- 
gage  spun  aluminum  housings,  with  non-overloading 
backward  curved,  non-sparking,  aluminum  fan  wheds. 
Motors  and  drives  are  on  oversized  resilient  mountings 
and  in  separate  compartments  out  of  the  air  stream.  V-belt 
drive  units  have  adjustable  sheaves  to  permit  changing 
capacities  easily  at  any  time. 

More  information?  Circle  Item  47,  postcard,  last  page. 


Stainless  Steel  Sink  Vifastes 

Lever -operated  and  rotary-operated  sink  wastes  are 
now  offered  with  stainless  steel  flanges  and  handles  by 
Atlantic  Brass  Works,  Inc.,  Chicago,  Ill.  These  items  are 
offered  as  standard. 

Rounding  out  its  line  of  lever  and  rotary  wastes,  con¬ 
sisting,  the  company  states,  of  all  types  and  styles  custom- 
made  for  the  standard  3-inch  sink  opening,  is  a  line  of 
rotary  wastes  to  fit  a  3V^-inch  sink  opening. 

More  information?  Circle  Item  48,  postcard,  last  page. 
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Pneumatic  Reverse  Rtlay 

Type  783  reverse  relay,  a  pneumatically-operated  aux¬ 
iliary  device  which  reverses  the  action  of  a  pneumatic 
valve,  motor,  or  damper,  is  announced  by  The  Powers 
Regulator  Co.,  Skokie,  Ill.  It  can  be  used  wherever  the 
action  of  the  controller  must  be  reversed. 

A  recommended  application  is  in  combination  with 
normally-closed  valves  where  fail-safe  protection  must 
be  provided  in  case  of  air  failure.  Its  compact  size 


(1  9/16-inche8  dia.  by  2%-inches  long)  is  60%  smaller 
than  its  predecessor  model.  It  can  be  mounted  b^ind 
control  panels,  next  to  wall-mounted  thermostats,  or 
directly  on  a  valve  or  damper  motor. 

An  application  to  air  conditioning  is  illustrated.  The 
reversing  relay  permits  a  normally  closed  return  air 
damper  to  be  used  to  provide  complete  damper  shutdown 
when  fan  is  not  operating.  This  safety  feature  reduces 
the  possibility  of  fire  travelling  in  the  duct  work.  Tlie 
time  delay  relay,  with  large  fans,  will  prevent  damper 
damage  on  shutdown  by  holding  dampers  open  until 
fan  blade  stops  moving.  Fresh  and  return  air  dampers 
are  positioned  according  to  the  set  point  of  the  tempera¬ 
ture  r^ulator. 

More  information?  Circle  Item  49.  postcard,  last  page. 


Two-Stage  Turbine  Pumps 

Important  design  changes  on  its  Apco  two-stage  tur¬ 
bine  type  pumps  are  announced  by  Aurora  Pump  Div., 
New  York  Air  Brake  G>.,  Aurora,  Ill. 

A  revised  shell  housing  design  directs  the  fluid  from 
the  first  to  the  second  stage  impeller  in  a  180°  cross-over. 


By  thus  placing  in  opposition  the  resultant  forces  of  first 
and  second  stages,  the  forces  are  equalized  and  a  condi¬ 
tion  of  balanced  radial  loads  is  achieved,  the  company 
says.  At  the  same  time  the  arrangement  eliminates  shaft 
deflection. 


Removable  channel  rings  are  said  to  provide  for  easy 
and  inexpensive  replacement  of  eroded  or  corroded  sur¬ 
faces.  Wear,  reduced  to  a  minimum  by  absence  of  metal- 
to-metal  contact  within  the  pump  channel,  is  said  to 
permit  the  handling  of  free-flowing  or  even  non-lubricat¬ 
ing  liquids  almost  indefinitely  without  wear. 

Within  each  series  the  capacities  can  be  increased  or 
decreased  merely  by  changing  the  channel  rings  and  the 
impeller.  The  pump  can  be  converted  to  right-hand  or 
left-hand  o]>eration  in  the  field  without  special  parts. 

Capacities  range  up  to  150  gpm  and  pressures  up  to 
300  psi.  They  are  especially  adapted  to  such  applica¬ 
tions  as:  boiler  feed,  condensate  return,  fresh  water  serv¬ 
ice,  brine  service,  ice  water  circulation,  filter  service, 
LPG  service,  transfer  service,  caustic  liquid  handling, 
sprinkler  service,  spraying  service,  water  treatment,  and 
booster  service. 

More  information?  Circle  Item  50,  postcard,  last  page. 


V-Belt  Driven  Fan  Sets 

A  line  of  V-belt  driven  Ready  Unit  fan  sets  is  an¬ 
nounced  by  Clarage  Fan  Co.,  Kalamazoo,  Mich.  These 
ready-to-run  units  are  furnished  complete  with  motor 
and  drive  int^ated  in  one  assembly. 

Fan  sets  are  suited  to  supply  or  exhaust  jobs,  indoors 
or  outdoors,  for  volumes  to  25,000  cfm,  static  pressures 
through  2^/4  inches,  and  temperatures  to  300  deg  F,  the 
company  states.  Sturdy  and  quiet,  units  are  said  to  be 


well  fitted  for  ventilating,  spot  cooling,  supplying  process 
air,  and  exhausting  fumes  in  buildings  of  all  types,  all 
sizes. 

Type  LS  fans  have  low  speed,  forward  curved  multi¬ 
blade  wheels  and  are  offered  in  13  sizes;  Type  MS  have 
medium  speed  backward  inclined  blade  wheels  and  are 
available  in  twelve  sizes. 

Among  the  features  of  this  line  are:  Complete  acces¬ 
sibility  to  motor,  drive  and  bearings;  ease  of  changing 
discharge  direction  in  the  field;  entire  drive  is  within 
frame  of  unit;  ease  of  motor  and  drive  adjustment;  wheel 
balanced  both  statically  and  dynamically;  each  unit  given 
a  running  inspection  test  at  specified  operating  speed; 
better  motor  ventilation;  and  heavy-duty  construction 
throughout. 

More  information?  Circle  Item  51,  postcard,  last  page. 
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Nylon  Registers  and  Grilles 

Nylon  injection  molded  grilles,  registers,  and  curved 
blade  diffusers  are  offered  by  AirGuide  Plastics  Corp., 
Miami,  Fla.  The  company’s  initial  entry  into  the  air 
outlet  field  with  round  molded  ceiling  diffusers  was  an¬ 
nounced  last  winter.  These  have  now  also  been  con¬ 
verted  to  nylon. 

Called  the  Aristocrat  400  Series,  the  line  offers  contour 


design  and  two-tone  gray  color-styling.  According  to  the 
manufacturer,  the  high-density  nylon  permits  higher  jet 
velocities  without  whistling  or  roaring.  Also,  as  an  in- 
t^ral  part  of  the  molded  design,  the  products  feature 
permanent,  air-tight  closure  against  wall  or  ceiling  with¬ 
out  the  use  of  gaskets. 

Grilles  are  available  in  single  and  double  deflection 
types  with  individually  adjustable  air-foil  bars.  Tension 
lugs  fitted  into  the  frame  eliminate  spring  wires  and 
rivets,  with  the  result  that  there  are  no  parts  to  work  loose 
or  flutter,  the  company  states.  Units  are  offered  in  popu¬ 
lar  sizes  with  choice  of  either  vertical  or  horizontal  bar 
mountings. 

Registers  are  available  in  multi-louver  and  opposed- 
blade  damper  types,  to  satisfy  both  commercial  and 
year-round  residential  requirements. 

More  information?  Circle  Item  52,  postcard,  last  page. 


Rotary  Booster  Compressors 

Addition  of  a  series  of  rotary  booster  compressors  to 
its  line  of  refrigeration  and  air  conditioning  equipment 
is  announced  by  The  Vilter  Mfg.  Co.,  Milwaukee,  Wis. 

Available  for  use  with  ammonia,  refrigerant-12  and 
refrigerant-22,  the  rotary  booster  is  designed  for  low 


temperature  applications  and  will  fit  readily  into  multi¬ 
stage  systems  as  the  first  or  booster  stage.  Ranging  in 
capacity  from  4  through  400  tons  of  refrigeration,  de¬ 
pending  upon  compressor  size  and  operating  conditions, 
units  feature  high  efficiency,  compactness,  versatility  of 


application  and  ease  of  maintenance,  the  company  states. 

Because  of  the  absence  of  all  reciprocating  parts,  vi¬ 
bration  and  shock  are  said  to  be  eliminated,  resulting  in 
smooth  and  steady  operation.  Of  the  sliding  vane  type, 
the  booster  is  internally  lubricated  by  means  of  a  mechani¬ 
cally  driven  force-feed  lubricator. 

Unit  is  especially  suited  for  use  in  packing  plants, 
dairies,  cold  storage  warehouses  or  any  other  industry 
where  low  temperatures  are  required  for  process  work. 
More  information?  Circle  Item  53,  postcard,  last  page. 


Bellows  Expansion  Absorber 

Introduction  of  a  bellows  type  expansion  absorber  for 
all  hydronic  heating  systems  is  announced  by  Cobra 
Metal  Hose,  Chicago,  Ill.  Manufactured  of  hydrostatically 


formed  bronze  bellows  with  a  copper  sleeve  and  copper 
male  tube  ends,  the  expansion  absorber  is  available  in 
%,  1,  ly^,  iy2  and  2-inch  ID  sizes.  Movement  of  Yz  inch 
is  provided. 

A  hygroscopic  seal  located  at  the  ends  of  the  sleeve 
seals  out  foreign  matter  and  seals  in  moisture  that  may 
collect  on  the  bellows.  Each  unit  is  tested  and  inspected 
and  is  available  for  immediate  delivery. 

More  information?  Circle  Item  54,  postcard,  last  page. 


Temperature  Regulating  System 

A  low-cost  air  controlled  temperature  regulating  system 
has  been  developed  by  Spence  Engineering  Company, 
Inc.,  Walden,  N.Y.,  to  provide  extremely  accurate  tem¬ 
perature  control  for  systems  subjected  to  wide  and  sud¬ 
den  load  swings.  By  the  cascading  of  an  air  signal  to  a 
pressure  regulator,  the  company  has  been  able  to  produce 
a  relatively  inexpensive  but  highly  accurate  temperature 
control  system. 

Immediate  response  to  sudden  changes  in  demand  is 
made  possible  by  the  pressure  regulating  action  of  the 
externally  piloted  main  valve.  Precise  temperature  con¬ 
trol  is  obtained  from  the  cascaded  air  system  which  loads 
the  pilot.  By  combining  both  functions  in  one  simple 
and  easy-to-maintain  system,  the  company  has  eliminated 
the  need  for  the  pressure  reducing  valve  so  often  required 
ahead  of  the  diaphragm-motor  valve  in  instrument  control 
systems. 

Quick  response  of  the  new  temperature  system  is  based 
on  a  bimetal  temperature  sensing  element.  The  tempera¬ 
ture  pilot  continuously  regulates  a  loading  air  pressure. 
This  loading  signal  when  applied  to  a  pressure  pilot  to 
reflect  process  temperatures  causes  it  to  reposition  the 
main  valve  as  changes  in  load  require. 

More  information?  Circle  Item  55,  postcard,  last  page. 
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Enters  Resistance  Heating  Field 

Unitary  Equipment  Div.,  Carrier  Corp.,  Syracuse,  N.Y., 
announces  that  it  will  expand  its  distribution  of  electric 
heating  products  from  heat  pumps  to  include  two  com¬ 
plete  lines  of  electric  resistance  heating  equipment. 

For  new  house  construction,  the  company  is  offering 
a  complete  line  of  continuous  baseboard  low-rise  units  in 
five  sizes.  With  this  system,  all  exterior  walls  of  the  house 
can  be  covered,  using  heating  elements  placed  between 
blank  sections  to  give  a  continuous  baseboard  appear¬ 
ance.  Thermostatic  controls  can  be  mounted  directly  on 
the  basef)oard  unit  or  remotely  on  an  interior  wall. 

Also  introduced  is  a  line  of  self-contained  baseboard 
heaters  intended  to  supplement  heating  systems  in  exist¬ 
ing  homes  when  new  rooms,  enclosed  porches  and  bed¬ 
room  wings  are  added.  Elquipped  with  a  thermostat,  they 
will  be  available  in  four  sizes,  from  2^/2  to  8  feet  in 
length,  and  from  300  to  1250-watt  capacity. 

The  wall  insert  heaters  will  be  offered  in  four  sizes 
ranging  in  input  capacities  from  1500  watts  to  4000  watts. 
They  are  designed  to  fit  between  two-by-four  studs,  and 
can  be  used  for  entry  ways,  living  rooms,  bedrooms  and 
recreation  rooms.  They  are  also  suited  for  motel  and 
hospital  applications.  A  forced-air  fan  for  circulation  and 
a  built-in  thermostat  are  other  features.  A  closely  spaced 
extruded  metal  guide  will  keep  children’s  fingers  out  of 
the  unit. 

More  information?  Circle  Item  56,  postcard,  last  page. 


Double  Butterfly  Valve 

The  Triangle  Valve,  a  two-in-one  valve  that  does  the 
work  of  two  conventional  butterfly  valves  and  a  flanged 
T  connection  is  available  from  U.  S.  Valve  &  Engineering 
Co.,  Houston.  Tex.  According  to  the  manufacturer,  it 
gives  perfect  flow  control  in  cooling  water  systems  and 
in  other  applications  where  two  streams  flow  to  or  from 
a  single  pipe. 


Besides  replacing  the  costlier  assembly  of  two  valves 
and' a  T,  valve  is  easier  to  install  and  to  maintain.  It  fits 
piping  arrangements  with  ease,  requires  no  awkward 
alignment  and  adjustment.  Shaft  packing  may  be  re¬ 
moved  from  either  end  of  the  through  shaft,  inspected, 
replaced  or  adjusted  without  removing  the  valve.  Valve 
is  a  single  unit — two  no-thrust  vibration-proof  butterfly 
valves  in  a  flanged  T  body. 


Construction  is  of  corrosion-resistant  materials  and 
comes  with  either  metal-seated  or  positive-sealing.  Neo¬ 
prene-seated  valves.  Bodies  are  manufactured  to  dimen¬ 
sions  of  ASA  Class  125  cast  iron  flanged  fittings,  ASA  B 
16a.  Available  in  sizes  1  inch  through  12  inches. 

More  information?  Circle  Item  57,  postcard,  last  page. 


Heavy-Duty  Water  Heater 

The  Basmor  Hi-Duty,  a  self-contained,  two-thermostat, 
automatic  storage  type  water  heater,  is  announced  by 
Bastian-Morley  Co.,  Inc.,  LaPorte,  Ind. 

According  to  ffie  manufacturer,  the  unit  may  be  oper¬ 
ated  at  180-deg  F  outlet  temperature  without  temperature 
and  pressure  build-up  caused  by  frequent  low  gallonage 
draws,  such  as  occur  with  automatic  commercial  dish- 
wasliers.  Under  normal  operation,  the  lower  thermostat 
controls  water  temperature.  However,  if  build-iq>  condi¬ 
tions  raise  the  top  of  tank  temperature  beyond  the  setting 
of  the  lower  thermostat,  the  upper  thermostat  cuts  out  and 
holds  main  burners  off,  preventing  excessive  temperature 
build-up. 

Multiple  flues  (4  in  the  75-gai  size  and  6  in  the  85- 
gal  size)  insure  greater  fuel  conversion  and  operating 
economy;  new  built-in  flue  collector  simplifies  installa¬ 
tion,  the  company  states.  Other  feeitures  include  self- 
operating  diaphragm  gas  valve,  100%  safety  shut-off, 
pilot  gas  filter,  gas  pressure  regulator,  thick  Fiberglas 
insulation,  drain  cock  with  hose  connection  and  handy 
3  X  4-inch  clean-out.  Unit  is  available  with  either  glass- 
lined  or  galvanized  tank,  for  use  in  restaurants,  motels, 
stores,  schools,  and  apartment  houses.  Two  temperature 
hot  water  is  easily  obtained  when  required. 

More  information?  Circle  Item  58,  postcard,  last  pag*. 


Short  Radius  Fiber  Bends 

L-M  Permaline  45°  and  90°  short  radius  fiber  bends 
are  being  manufactured  by  Line  Material  Industries,  Mc- 
Graw-Edison  Co.,  Milwaukee,  Wis.,  in  the  3-inch  size. 
These  bends  simplify  installation  of  fiber  pipe  runs. 


sewer  lines,  drain  systems,  and  septic  systems.  Features 
that  assure  efficient  service  performance  are  smooth  inner 
surfaces,  water  and  corrosion  resistance,  and  high 
strength,  the  company  states. 

Also  offered  is  a  complete  line  of  perforated  and  non- 
perforated  fiber  pipe  in  diameters  up  to  8  inches  and 
lengths  up  to  10  ft. 

More  information?  Circle  Item  59,  postcard,  last  page. 
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News  of  Equipment  and  Materials 


Frost-Proof  Wall  Hydrants 

A  line  of  improved  frost-proof  wall  hydrants  is  an¬ 
nounced  by  Mansfield  Sanitary,  Inc.,  Perrysville,  Ohio. 

The  valve’s  oval  flange  provides  quicker,  more  secure 
installation  the  company  says.  Also,  hydrants  are  now 


furnished  with  a  nickel-plated  sillcock  body  that  resists 
corrosion  and  provides  a  long  lasting,  attractive  appear¬ 
ance. 

These  wall  hydrants  control  water  supply  through  a 
valve  seat  located  within  the  building,  at  the  end  of  an 
extra-long  stem.  Besides  preventing  possibility  of  freez¬ 
ing,  they  eliminate  need  for  inside  cut-off  valves.  They 
also  do  away  with  necessity  for  seasonal  inside  turn-off 
of  sillcocks. 

Hydrants  are  available  in  three  models:  No.  375  has 
1/4-inch  thread  and  sweat  connections;  No.  376,  %-inch 
thread  outside  and  V4-inch  thread  inside;  No.  377, 
%-inch  sweat  outside  and  i/^-inch  sweat  inside. 

More  information?  Circle  Item  60,  postcard,  last  page. 


Two  Self-Priming  Pumps 

Two  self-priming  pumps  are  added  to  the  line  of 
Jabsco  Pump  Co.,  Costa  Mesa,  Calif. 

Model  7420,  illustrated  at  left,  has  ll^-inch  vertical 
ports,  is  of  bronze  construction,  and  is  designed  for  foot- 
mount  installation  in  the  marine,  farm,  industrial,  and 
chemical  fields.  Unit  is  equipped  with  mechanical  shaft 
seal,  replaceable  seal  seat,  reversible  wear  plates.  Self¬ 
priming  at  all  speeds,  the  pump’s  vertical  dry  suction  lift 


approaches  15  ft.  Its  only  moving  pump  part  is  a  Neo¬ 
prene  impeller.  At  2450  rpm,  unit  will  deliver  72.5  gpm 
against  a  10-ft  head. 

Model  7810,  illustrated  at  right,  is  designed  for  general 
transfer  applications  in  chemical,  pharmaceutical,  food, 
and  general  industries.  It  consists  of  a  phenolic  type 
plastic  body,  a  Neoprene  impeller,  replaceable  stainless 
steel  wear  plates,  stainless  shaft  supported  by  oversize 
sealed  ball  bearings,  mechanical  shaft  seal.  Its  one-inch 
inlet  and  outlet  ports  accommodate  standard  one-inch  pipe 
fitting.  Capacity  is  same  as  Model  7420. 

More  information?  Circle  Item  62,  postcard,  last  page. 


Blueprint  Measurer 

A  blueprint  measurer  is  announced  by  American  Map 
Co.,  Inc.,  New  York,  N.  Y.  It  is  designed  to  give  quick 
and  accurate  readings  for  almost  any  blueprint  or  plan, 
the  company  states. 

One  side  of  the  reader  is 
scaled  %  inch  equals  1  ft 
and  inch  equals  1  ft;  the 
reverse,  3/16  inch  equals  1 
ft  and  %  inch  equals  1  ft. 

Readings  are  direct  from  the 
dial,  with  no  interpolation  or 
calculation  required. 

The  instrument  is  made  of 
a  nickel-alloy  steel  and  is 
non-corrosive. 

The  company  publishes  a 
line  of  maps,  tradenamed 
Cleartype,  in  black  and  white, 
for  use  in  mapping  out  sales 
territories  and  campaigns. 

Two  other  measuring  instru¬ 
ments  are  also  available; 
one  especially  calibrated  for 
the  detail  maps  published  by  the  United  States  Coast  and 
Geodetic  Survey. 

More  information?  Circle  Item  61,  postcard,  last  page. 


Drain  for  Roof  Decks 

A  roof  drain  developed  for  use  on  sun  decks,  prome¬ 
nades,  recreational  areas  and  similar  purposes  is  offered 
by  Josam  Mfg.  Co.,  Michigan  City,  Ind. 

On  this  type  of  roof  many  types  of  roof  deck  coverings 
are  used,  the  company  explains,  such  as  the  Dex-O-Tex 
Weatherwear  roof  deck  covering.  For  use  with  this  type 
of  product  Josam  has  designed  Series  No.  7780  roof 
drain  with  an  extra  wide  flange  to  provide  ample  surface 


for  attaching  the  roofing.  The  drain  may  also  be  used 
as  a  floor  drain  in  tiled  floors. 

In  addition  to  the  extra  wide  flange,  the  roof  drain  has 
a  sediment  bucket  to  prevent  entry  of  debris  into  tbe 
leaders.  Tbe  heavy  anti-tilting  grate  is  provide<l  with 
perimeter  drainage  slots  to  permit  greater  free  drain¬ 
age  area. 

More  information?  Circle  Item  63,  postcard,  last  page. 
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Prefabricated  Air  Chamber 

A  one-piece  prefabricated  air  chamber  that  is  reported 
to  remove  hammer  and  chatter  from  water  systems  is  in¬ 
troduced  by  Wolverine  Tube  Div.,  Calumet  &  Hecla,  Inc., 
Allen  Park,  Mich.  Trade-named  Tap/Trap,  the  air  cham¬ 
ber  provides  savings  in  time,  labor  and  materials  for 
plumbing  contractors  and  their  customers,  the  manu¬ 
facturer  states. 

Unit  is  prefabricated  by  the  company’s  “spun  end 
process.”  It  can  be  installed  directly  into  each  supply  line 


in  the  system  by  making  only  one  soldered  joint.  Thb 
eliminates  work  formerly  necessary  in  installing  air 
chambers — cutting  a  length  of  pipe,  attaching  a  cap  at 
one  end,  reducing  the  assembly  at  the  open  end,  and 
soldering  this  handmade  chamber  into  the  line. 

The  air  chamber  is  available  in  six-inch  and  twelve- 
inch  lengths.  Longer  lengths  can  be  produced  to  meet 
special  requirements.  Overall  diameter  b  one  inch  which 
b  reduced  at  one  end  to  half-inch  nominal  size  for  use 
in  standard  fittings. 

More  information?  Circle  Item  64,  postcard,  last  page. 


Motorized  Damper  Actuators 

A  new  line  of  low  voltage,  motorized  Zone-A-Trol 
damper  actuators,  that  provide  an  easy,  low-cost  method 
of  installing  room-by-room  temperature  control  on  any 
new  or  existing  air  conditioning  or  warm  air  heating 
system,  is  available  from  Econo  Producb  Co.,  East 
Haddam,  Conn. 


Installed  on  the  air  supply  ducte  to  each  room  or  zone, 
each  damper  actuator  is  controlled  by  a  corresponding 
thermostat.  As  the  thermostat  calb  for  heating  or  cooling, 
the  Zone-A-Trol  automatically  opens  the  damper  and 


lets  the  air  flow  until  the  thermostat  b  satbfied,  and  then 
automatically  closes. 

By  automatically  controlling  the  temperature  in  each 
room,  these  damper  actuators  are  reported  to  eliminate 
the  problems  of  cold  rooms  and  rooms  that  overheat, 
besides  offering  many  other  advantages  in  the  way  of 
more  comfort  and  lower  fuel  cost  On  residential  cooling 
systems,  damper  actuators  permit  the  full  cooling  load 
to  be  shifted  to  living  areas  during  daytime  hours,  and 
to  bedroom  areas  for  comfortable  night  time  sleeping, 
thereby  making  it  possible  for  2  and  3-ton  cooling  units 
to  be  installed  and  provide  a  degree  of  cooling  comfort 
previously  obtainable  only  with  larger  equipment,  accord¬ 
ing  to  the  company. 

More  information?  Circle  Item  65,  postcard,  last  page. 


Water  Pressure  Reducing  Valve 

A  water  pressure  reducing  valve  with  an  integral  by¬ 
pass  check  valve  is  announced  by  Watts  Regulator  Co., 
Lawrence,  Mass.  In  addition  to  reducing  high  water  pres¬ 
sure,  the  valve,  designated  No.  135B,  also  prevents  drip¬ 
ping  from  the  heater  relief  valve  which  normally  would 
relieve  due  to  thermal  expansion  pressure.  It  is  expected 
that  this  feature  will  be  welcomed  by  contractors  because 
it  will  eliminate  unnecessary  call-backs  due  to  dripping 
relief  valves. 


Use  of  a  pressure  reducing  valve  normally  creates  a 
closed  system,  the  company  explains.  The  check  valve 
feature  provides  the  advantages  of  an  open  system  by 
allowing  water  to  escape  back  into  the  supply  main. 
Under  normal  operation  the  check  is  held  closed  by 
street  main  pressure,  preventing  any  flow  of  water  through 
it  into  the  system.  When  water  is  heated  in  a  closed 
system,  however,  it  expands,  causing  system  pressures  to 
increase.  If  system  pressure  increases  even  slightly  above 
the  inlet  or  main  pressure,  the  check  valve  opens,  allowing 
water  to  move  back  into  the  supply  main. 

Application  of  the  valve  is  limited  to  installations 
where  the  street  main  pressure  is  less  than  the  setting 
of  the  pressure  relief  valve.  It  is  available  in  %  and 
1-inch  sues. 

More  information?  Circle  Item  66,  postcard,  last  page. 

(Continued  on  page  106) 
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zone  control 
valve  with. 

100% 

SHUT 

OFF 

for  positive 
temperature 
control! 


Globe-type  construction  of  Zonvalve  guarantees 
complete  shut-off  on  steam,  hot  and  chilled  water 
systems.  This  means  positive  temperature  control, 
without  heat  waste. 

Engineer-architects  and  heating  men  recognize 
the  superiority  of  Zonvalve’s  design  features.  Self¬ 


New  color  brochoro  cootoio*  layouts, 
oppllcatioot,  CHstomor  bonoilts,  tochoical 
data  aad  prices.  Write  for  Brochure  D-12. 


aligning  plug  insures  positive  closure  and  elimi¬ 
nates  jamming.  Valve  is  powered  by  a  heavy-duty 
motor,  with  pinion,  gear  and  cam  assembly— for 
extra-long  life  and  silent,  dependable  operation. 
Zonvalve’s  “hand-size”  compactness  makes  instal¬ 
lation  possible  where  space  is  limited.  Zonvalve  is 
the  only  valve  that  uses  Teflon  for  a  self-lubricat¬ 
ing,  permanent  seal. 

Zonvalve  is  competitively  priced.  Built  to  last 
a  lifetime,  it  is  the  only  zone  control  valve  with 
an  unconditional  written  Five-Year  Guarantee! 

Zonvalve  is  ideal  for  modernization  and  new 
construction,  in  residential,  commercial  and  indus¬ 
trial  zone  heating.  For  the  finest  in  zone  control 
equipment— specify  Zonvalve.  install  Zonvalve! 


HEAT-TIMER  CORP. 
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(Continued  jrom  page  104) 

FoHr-Ton  Heat  Pump 

A  four-ton  Weathertron  split-system  heat  pump  is  avail¬ 
able  from  Air  Conditioning  Dept.  General  Electric  Co., 
Tyler,  Tex.  The  outdoor  unit  is  housed  in  an  attractive, 
two-tone,  weather-resistant  cabinet,  and  features  full- 
hermetic  compressor;  large,  permanently  lubricated  ball 
bearing  blowers;  high-quality  blower  motors;  electrically 
operated,  positive-acting  4-way  switchover  valve;  unified. 


automatic  electrical  controls  for  heating,  cooling,  and 
fully-automatic  defrosting;  high  efficiency  driers;  and 
service  valves  to  simplify  installation  and  start-up. 

Units  are  available  in  both  vertical  and  horizontal 
models,  and  feature  belt-driven,  adjustable-speed  blowers 
with  permanently  lubricated  ball  bearings,  and  operate 
on  both  115  and  230  volts  for  ease  of  application.  They 
are  designed  for  easy  installation  in  both  residential  and 
commercial  applications. 

Weathertrons  are  now  available  in  integral  models  of 
2V2  and  3  tons  capacity,  and  in  split-system  units  of  2^2? 
3,  4,  and  5  tons. 

More  information?  Circle  Item  67,  postcard,  last  page. 

Rigid  Vinyl  Ball  Valves 

The  successful  use  of  rigid  vinyl  ball  valves  in  piping 
systems  where  corro¬ 
sion  has  long  been  a 
problem  has  been  an¬ 
nounced  by  James- 
bury  Corporation, 

Worcester,  Mass. 

Except  for  the  seats 
and  seals,  the  valve  is 
made  of  Geon,  a 
vinyl  material  sup- 
pli^  by  B.  F.  Good- 
ricli  Chemical  Co., 

Cleveland,  Ohio.  It 
is  said  to  offer  supe¬ 
rior  resistance  to  oils, 
acids,  alkalies  and 
most  chemicals.  Ac¬ 
cording  to  the  manu¬ 
facturer,  thousands  of 
test  cycles  conducted  with  the  new  valve  have  proved  the 
effectiveness  of  its  seal  either  at  full  pressure  or  at 
vacuum. 


Available  with  threaded  ends,  weld  ends  or  flanges, 
the  vinyl  valves  are  self-compensating  for  changes  in 
pressure  or  temperature.  There  is  no  problem  of  gall¬ 
ing  or  seizure  and  no  lubrication  is  needed,  the  company 
states.  Since  rigid  Geon  weighs  less  than  metal,  shipping 
weights  are  lower  and  installation  is  easier. 

More  information?  Circle  Item  68,  postcard,  last  page. 


High  Temperature  Dust  Collector 

A  dust  collector,  introduced  by  Pangborn  Corp., 
Hagerstown.  Md.,  has  been  developed  sf)ecifically  to  solve 
air.  pollution  problems  arising  from  high  temperature 
fume  and  dust  emissions. 

The  Type  “CO”  cloth  tube  collector  is  designed  for 
use  with  glass  filter  fabric,  although  it  performs  equally 
well  with  any  type  of  filter  fabric.  Use  of  glass  permits 
efficient  filtration  at  temperatures  as  high  as  550  deg  F 
where  natural  and  synthetic  fabrics  are  unsuitable,  the 
company  reports. 

Dust  is  collected  on  the  inside  surfaces  of  the  filter 
tubes  which  are  cleaned  by  the  company’s  “pressure- jet” 
method.  A  simple  jet  inside  each  filter  tube  provides  short 
blasts  of  higher  pressure  air,  alternating  with  a  small 
amount  of  reversible  air  flow  from  the  main  fan.  This 
partially  collapses  the  tubes,  cleans  the  filter  surfaces,  and 
deposits  the  residue  into  storage  hoppers  for  easy 
disposal. 

More  information?  Circle  Item  69,  postcard,  last  page. 


Compact  Centrifugal  Pumps 

Realizing  that  compactness  and  light  weight  are  appre¬ 
ciated  in  a  general  utility  pump,  Aermotor  Co.,  Chicago, 
111.,  has  designed  four  easy-to-handle.  low-priced  models 
to  meet  the  demands  for  a  truly  small  pump. 

Available  in  '^/o,  %,  and  1-hp  units.  Series  CN 
pumps  weigh  only  36.  39,  44  and  49  lb  respectively.  Each 
model  is  equipped  with  hand)  steel  mounting  feet  which 
require  no  expensive  or  heavy  foundation. 


The  pump  casing  may  be  turned  on  the  motor  to  give 
horizontal  or  vertical  direction  to  discharge  opening. 
The  casing  is  equipped  with  both  a  drain  and  vent  open¬ 
ing.  The  brass  impeller  is  precision  machined  and  bal¬ 
anced.  The  rotary  shaft  seal  is  sand-resistant.  The  capaci¬ 
tor-type  motor  requires  a  low  starting  current,  has  stain¬ 
less  steel  drive  shaft,  and  has  built-in  thermal  overload 
protection. 

More  information?  Circle  Item  70,  postcard,  last  page. 

(Continued  on  page  108) 
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.  .  .  more  than  |ust  coolness, 
costs  less  than  you’d  expeotl 


tWhen  you  select  Chrysler  Air  Conditioning, 
you  have  the  largest  choice  of  units  in  the 
industry.  And  every  unit  includes — as  stand¬ 
ard  equipment — important  features  that  would  cost  up 
to  S364  to  add  to  conventional  air  conditioning. 


The  Chrysler  line  of  packaged  air  conditioning  contains 
almost  300  combinations  of  water-cooled  and  waterless 
equipment  ...  in  capacities  from  3  to  45  tons.  You'll 
get  exactly  the  right  model  and  capacity  for  your  job — 
never  under  or  over-sized. 


And  every  unit  will  be  complete  with  features  found 
as  standard  equipment  on  no  other  air  conditioning. 
Mild  weather  control,  oil  purifier,  electronic  safety 
controls,  quick-response  expansion  valves.  And  you 
can  specify  optional  accessories  like  Chrysler’s  exclu¬ 
sive  electrostatic  air  purification  system  and  all-weather 
operation  control. 

Climate  by  Chrysler  means  more  than  just  coolness. 
Your  clients  will  enjoy  low-cost  year-around  comfort 
that  only  true  air  conditioning  can  provide.  That’s 
the  reason  more  businesses  do  more  business  with 
Chrysler  Airtemp— the  company  that  pioneered  pack¬ 
aged  air  conditioning.  Get  all  the  facts.  Write:  Airtemp 
Division,  Chrysler  Corp.,  Dept.  1-129,  Dayton  1,  Ohio. 
Canadian  Distributor:  Therm-O-Rite  Products,  Ltd., 
Toronto,  Ontario. 
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VELOMETER 


A  simple,  direct  reading  on  the  Alnot 
Velometer  gives  you  instant  measurement 
of  aaual  air  delivery  in  any  distribution 
system.  This  fast,  precise  method  elimi* 
nates  the  time  and  money  wasted  in  trial. 
and>error  balancing... the  profit-eating 
call-backs  so  often  necessary  with  other 
less  precise  measurements. 

The  Velometer  is  the  only  instantane¬ 
ous,  direct  reading  air  velocity  meter- 
accurate  in  all  ranges,  from  high  to  low... 
compact,  portable,  easy  to  understand  and 
use.  Wide  assortment  of  jets  and  fittings 
makes  this  precision  instrument  ideally 
suited  for  ail  air  velocity  measurement. 

First  Choice  of  Industry 

Take  the  recommendation  of  every  ma¬ 
jor  manufacturer  of  air  diffusers  and  lead¬ 
ing  contractors— get  an  Alnor  Velometer. 
You’ll  save  time  and  money  on  the  next 
installation  you  balance. 


PRECISION  INSTRUMENTS 
FOR  EVERY  INDUSTRY 


niiooia  Twriin  LabontortM,  lac. 

Room  314,  420  N.  LaSall*  St. 

Chic^  10,  Ill. 

PleaM  tend  Velofflcter  Bulletin  2448-G. 

Name . 

Company . 

Address . 

City . Zone . State. 
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Steam  Recording  Control 

Model  RCA  recording  pneumatic  temperature  program 
control  is  introduced  by  The  Partlow  Corp.,  New  Hart¬ 
ford,  N.  Y.  In  addition  to  its  control  features,  it  also  is 
a  temperature  recording  instrument.  It  is  particularly 
well  adapted  in  locations  where  steam  is  used  as  a  heating 
medium,  the  company  states. 


According  to  the  manufacturer,  the  control  was  de¬ 
signed  to  provide  a  simple  and  rugged  method  for  pro¬ 
gram  controlling  heating  appliances  that  would,  at  the 
same  time,  give  accurate  and  sensitive  proportioning 
valve  operation,  plus  recording.  It  is  available  in  any 
of  ten  optional  temperature  ranges  between  minus  30 
and  plus  1100  deg  F.  Unit  actuates  an  air-operated  throt¬ 
tling  valve  controlling  the  flow  of  steam,  water,  or  gas 
or  to  operate  other  air-operated  devices.  A  plastic  cam 
is  cut  to  the  desired  temperature  range,  either  at  the 
factory  or  in  the  field. 

More  information?  Circle  Item  71,  postcard,  last  page. 


Redesigned  Room  Units 

The  first  major  style  change  in  four  years,  lighter 
slimmer  and  quieter  models,  larger  capacities  and  easier 
installation  mark  its  1960  room  air  conditioners,  an¬ 
nounces  Carrier  Corp.,  Syracuse,  N.  Y. 

Seven  model  lines  range  from  portables  to  units  offer¬ 
ing  capacities  up  to  18,000  Btu,  and  mobile  home  air 
conditioners.  An  “install-it-yourself”  Sceptre  series, 
weighing  115  lb  and  measuring  14  inches  deep,  in  cool¬ 
ing  capacities  from  7,000  to  9,600  Btu,  is  included. 
The  Imperial  series  provides  the  biggest  cooling  output, 
with  an  18,000  Btu  model  for  larger  rooms  in  areas  of 
high  heat  and  humidity. 

Heat  pump  units  are  represented  by  the  Regal  line,  but 
portables  will  also  serve  as  heat  pumps  when  turned 
around  in  the  window. 

In  most  models,  according  to  the  company,  sound  level 
has  been  reduced  along  with  depth  of  cabinet.  For  added 
convenience,  a  portion  of  the  grille  is  held  by  magnets  and 
can  be  easily  lifted  for  filter  replacement  or  inspection. 
The  top  section  deflects  air  upward  in  its  normal  position, 
but  can  be  tilted  forward  for  horizontal  airflow. 

More  information?  Circle  Item  72,  postcard,  last  page. 
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A  new  development  by  Iron  Fireman 


Makes  firebox  boilers  super-efficient 


Nam«  ,  . 

Firm _ _ 

Address _ 

City _ _ 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  DECEMtER,  19S9 


NO  SMOKE 


Bums  clean  in  less  than  10  seconds.  The  WhirlBlast 
flame  is  brilliantly  clean  almost  instantly,  and  stays  clean. 
Although  accepted  standards  of  oil  firing  allow  a  IS 
minute  warm-up  period,  during  which  time  smoke  is 
tolerated,  the  Iron  Fireman  WhirlBlast  burner  is  clean 
in  seconds.  Smoke  and  soot  are  unburned  fuel — completely 
wasted  by  smoky  starts. 


NO  STACK 


Needs  only  an  exhaust  vent.  Boilers  with  conventional 
burners  require  from  30  to  80  feet  of  stack  or  an  induced 
draft  fan.  Sealed  steel  firebox  boilers  with  WhirlBlast 
burners  require  only  a  small  exhaust  vent. 


CONSERVES  BOILER  HEAT 


Standby  loss  is  almost  nil.  The  highly  efficient  WhirlBlast 
burner  does  not  need  a  refractory  combustion  chamber  to 
“support  combustion.”  Consequently  there  is  no  brickwork 
to  store  heat  to  be  wasted  during  “off”  periods.  Standby 
heat  loss  is  reduced  to  an  insignificant  minimum. 


IRON  FIREMAN^ 


AUTOMATIC  FIRING  EQUIPMENT 
FOR  HEATING,  POWER,  PROCESSING 


CUTS  COSTS 


Low  fuel  bills;  low  maintenance.  Efficient  combustion 
and  low  standby  loss  conserve  fuel.  Elimination  of  smoke 
and  soot  means  no  fouled  boiler  tubes,  no  carboned  nozzles 
or  electrodes ;  no  refractory  maintenance  expense. 


A  COMPLETE  PACKAGE 


No  special  skill  to  install,  adjust,  service  or  operate. 

The  WhirlBlast  burner  (for  gas,  oil  or  dual-fuel  combina¬ 
tion)  comes  from  the  factory  fully  wired  and  tested.  Bolts 
to  boiler  front  with  firing  head  through  fire  door.  No  special 
combustion  chamber  or  firing  pit  needed.  Exceptional 
installation  saving. 


Send  coupon  for  further  information. 


IRON  FIREMAN  MANUFACTURING  COMPANY 
3158  W.  106th  Street,  Clevelwid  11,  Ohio 

(In  Canada,  80  Ward  Street,  Toronto,  Ontario) 

Please  send  me  more  information  and  specifications  on  the 
Iron  Fireman  WhirlBlast  burner. 


DUAL  rail. 

iONCID  MAPT 


i 


U.S.A.  Polaiit  No*. 

2,722,372  ood  2,155,874. 
Othor  PolonH  Pondino. 

'Covofod  by  oxclwiivo  ferolgn  patoolt 


Increases  heating  and 
combustion  effic<oncy! 


QuMdraft. 


...THE  WORLD’S  SAFEST 


POWER  DRAH  UNIT  FOR  INDUSTRIAL,  RESIDENTIAL 
AND  INSTITUTIONAL  EXHAUSTING 


Provides  air  power  for 
bulk  materiais  handling!  / 

\  Exhausts  corrosive  gases 
\  and  abrasives! 


Quickdraft  provides  industry,  commerce,  institu¬ 
tions  and  homebuilders  power  draft  engineered  for 
economical  and  efficient  combustion  regardless  of 
building  or  atmospheric  conditions.  Models  suitable 
for  every  heating  or  incinerator  application  .  .  . 
eliminate  pulsating  or  chattering,  puffing,  smoking 
and  sooting.  Reduce  building  costs,  no  tall,  unsightly 
stacks  required.  Quickdraft  also  provides  industry 
with  %  inch  to  60  inches  W.G.  static  pressure  for 
exhausting  corrosive  gases,  abrasives  and  paint 
spray.  Heavy-duty,  high-pressure  models,  6  inches 
to  30  inches  diameter,  are  available  for  moving 
bulk  materials  or  anything  that  can  be  moved  by 
air.  Because  there  are  no  motors,  fans  or  bearings 
in  exhaust  line,  only  Quickdraft  avoids  costly  clog¬ 
ging,  corrosion  of  moving  parts  or  fan  failure. 


IMPORTANT  NOTICE 

For  wilhitonding  corrotiv*  gases,  all  Quickdraft  units  are 
available  in  standard  ocid  resisting  vitreous  enamel.  No.  316 
Stainless  Steel,  rigid  plastics  (P.V.C.)  end  with  plastic  and 
Fiberglos  coatings. 


FANS  OR  BEARINGS  IN  EXHAUST  LINE 


Send  for  QUICKDRAFT  ENGINEERING 
DATA  on  your  application  .  .  .  now. 


Quhkdraft 

CORPORATION 

P.O.  Box  87 — O  Centon  I,  Ohio 
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Switch-Making  Kit 

A  special  switch-making  kit  is  announced  by  Detroit 
Controls  Div.,  American-Standard,  Detroit,  Mich.,  for 
use  by  designers  in  developing  switch  combinations  for 
special  applications.  Containing  the  company’s  miniature 
snap-action  Tyni-Switches,  the  kit  is  the  first  to  be  offered 
designers  to  aid  them  in  their  development  problems. 


Thirty-two  single  pole,  double  throw  Tyni-S witches 
available  in  the  kit  provide  a  representative  assortment 
of  Class  2  and  Class  4  switches  which  may  be  used  to 
simulate  a  multitude  of  combinations,  and  also  to  build 
multipole  switches.  Switch  models  developed  from  the 
kit  can  be  used  as  samples  for  production  purchases. 
The  switches  are  available  in  single  throw,  normally 
open  or  single  throw,  normally  closed  models.  These  can 
be  selected  from  Bulletins  263  and  270.  Both  bulletins 
are  in  the  kit. 

Eight  varieties  of  actuator  assembles  and  12  sets  of 
assembly  screws  and  nuts  for  stacking  combinations  of 
Tyniswitches  are  included.  All  switches  in  the  kit  are 
15  amp,  1/2  125  and  250  volt  a-c,  and  are  approved 

by  Underwriters’  Laboratories,  Inc. 

More  information?  Circle  Item  73,  postcard,  last  page. 


Heating  Boiler  Line  Expanded 

Federal  Boiler  Co.,  Midland  Park,  N.J.,  announces  the 
re-design  and  expansion  of  its  entire  commercial-indus¬ 
trial  heating  boiler  line.  It  now  offers  a  complete  selection 
I  of  more  than  88  sizes  and  models.  The  boilers  range  in 
j  size  from  1780  through  64280  sq  ft  steam,  and  are  avail¬ 
able  in  gas-fired  and  oil-fired  models. 

The  re-designed  models  are  in  three  series:  FLW  low 
water  line  boilers;  FLR  horizontal  fire  tube  boilers;  and 
FMA  and  FMB  scotch  marine  boilers.  All  incorporate 
I  new  design  advantages  including  rugged  door  designs; 

!  increased  efficiency  in  insulating  properties;  improved 
windbox  design  for  the  burning  of  modern  fuels;  and 
increased  efficiency  in  combustion. 

Constructed  to  rigid  standards  of  the  ASME  and  con¬ 
forming  to  rating  codes  of  the  Steel  Boiler  Institute, 
Federal  commercial  boilers  are  supplied  either  factory- 
i  assembled,  or  job-built  in  large  metropolitan  areas  by 
trained  factory  crews. 

More  information?  Circle  Item  74,  postcard,  last  page. 

(Continued  on  page  112) 
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Besf  for  ductwork  or  spiral  conduit 


Bethcon  Galvanized  Sheet  Steel 


Here,  running  side  by  side,  are  ductwork  and  spiral 
pipe  for  the  heating  and  air  conditioning  systems  of  a 
large  new  office  building.  Bethcon  galvanized  steel 
sheets  were  extensively  used  in  the  fabrication  of  both 
of  these  component  parts. 

Bethcon  sheet  steel  is  just  right  for  sheet  metal  work 
such  as  this.  First,  being  steel,  Bethcon  is  strong  and 
rigid,  permitting  long  spans  with  minimum  support. 
Second,  Bethcon  is  neither  too  soft  nor  too  hard;  it’s 
ideal  for  easy  shopwork  and  a  sturdy  end-product. 
Third,  Bethcon’s  zinc  coating  is  second  to  none  for  its 
refusal  to  flake  or  peel  off. 

Bethlehem’s  continuous  galvanizing  process  includes 


a  special  annealing  cycle  which  gives  the  steel  its 
desirable  strength-with-ductility  combination.  Seconds 
later  the  zinc  is  applied,  and  applied  so  tightly  that 
it  permits  forming  never  before  considered  practical 
for  galvanized  steel. 

Bethcon  is  available  in  a  wide  variety  of  gages,  with 
either  plain  open  hearth  or  copper-bearing  (Beth-Cu- 
Loy)  steel  for  the  base  metal.  Just  get  in  touch  with 
the  nearest  Bethlehem  representative  for  whatever 
details  you  need.  Or  write  direct  to  our  home  office. 

BETHLEHEM  STEEL  COMPANY,  BETHLEHEM,  PA. 


Export  Distributor:  Bethlehem  Steel  Kxport  Corporation 


BETHLEHEM  STEEL 
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ITS  NEW!  IT'S  TOPS! 

it's  the  St£/l£cO}  4223-E 

LOW  PRESSURE 

CONDENSATE  PUMP 
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Thermometer  Can  Be  Reset 

Model  142  stainless  steel  thermometer,  designed  for 
laboratory  and  production  use,  is  offered  by  Pacific 
Transducer  Corp.,  Los  Angeles,  Calif. 

A  very  sturdy  instrument  that  will  stand  up  through 
long  hard  use,  one  of  its  main  advantages  is  that  the 
thermometer  can  be  reset  and  recalibrated  by  the  user 
if  such  an  operation  is  ever  necessary,  the  company  says. 
Most  stem  type  thermometers  have  to  be  returned  to  the 
factory  for  recalibration. 


•  DESIGNED  SPECIFICALLY  FOR  SMALL  INSTALLATIONS 

y«t  odcquat*  for  iobt  up  to  3000  tq.  ft.  EDR. 


In  this  case  the  user  can  recalibrate  the  thermometer 
by  placing  it  in  boiling  water  or  by  comparing  it  to  the 
usual  standards.  The  thermometer  has  a  stainless  steel 
stem,  tip  and  mounting  which  makes  it  immune  to  corro¬ 
sion  from  most  all  chemicals  for  continued  use.  It  is 
water-proof  for  intermittent  immersion  and  for  continu¬ 
ously  humid  atmospheres. 

Thermometer  has  a  range  from  0  to  220  deg  F.  Stem 
length  is  6  inches  with  a  diameter  of  ^  inch. 

More  information?  Circle  Item  75,  postcard,  last  page. 


AUOWS  ACCURATE  ADJUSTMENT  . .  .  Float  iwitch  travol  can 

bo  adiuttod  for  a  draw  of  from  .7  to  3  gait,  par  pumping  cyclo 
for  clot#  odiuttmont  to  boilor  roquiromonti. 


•  SMALLER  IN  SIZE,  YET  BIGGER  IN  USABLE  VOLUME  . . . 

a  truly  boliovo-it-or-not  dotign.  Although  tho  5  gal,  cast  iron  tank 
it  on#  of  tho  tmallott,  it  hot  groator  "draw"  or  utoblo  volumo 
than  many  pumpt  with  larger  tankt. 


LOTS  OF  EXTRA  CAPACITY  FOR  EMERGENCIES . .  .  Equipped 

with  the  tame  pump  and  motor  uted  for  the  larger  capacity  V*  h.p. 
Sterico  pumpt. 


Gravity,  Power  Roof  Ventilators 

G.  C.  Breidert  Co.,  San  Fernando,  Calif.,  announces 
the  completion  of  a  line  of  low  silhouette,  square  and 
rectangular  ventilators.  These  units  are  sold  under  the 
name  of  Breidert  Air-X-Hausters  (gravity)  and  Breidert 
Powair-X-Hausters  (power). 


TAKES  LESS  SPACE  THAN  ANY  OTHER  . .  .  Occupiet  only  1.6 

tq.  ft.  of  floor  tpace.  Fitt  eatily  into  almott  any  tmall  corner  be- 
caute  of  rectangular  thape  and  convenient  location  of  motor  and 
twitch  at  front  of  unit. 


EXCEPTIONALLY  QUIET,  RUGGED,  DEPENDABLE  . .  .  Includet 

the  tame  high  quality  featuret  found  in  Sterico't  heavy  duty  pumpt. 


The  addition  of  the  No.  4223-E  maket  the  Sterico  4100-4200  Seriet 
Condentation  Pumpt  one  of  the  moit  complete  linet  of  low  pret- 
ture  pumpt  on  the  market. 


Sterico  Produett  Dittributed  Through  Leading  Heating  and  Plumb¬ 
ing  Wholetolert.  Repretentativet  in  ali  principal  citiet. 


The  low  silhouette  ventilators  are  now  available  in  a 
full  range  of  sizes  from  10  through  60  inches,  and  were 
created  specifically  to  meet  the  demands  of  architects 
and  engineers  for  ventilators  with  lower  silhouettes,  and 
are  designed  to  be  compatible  with  the  new  low,  square 
and  rectangular  typte  buildings. 

Capacities  of  both  the  power  units  and  gravity  units 
are  certified. 

More  information?  Circle  Item  76,  postcard,  last  page. 

(Continued  on  page  114) 


STERLING,  INC 


..new 


Power  Roof  Exhausters 


When  specifications  call  for  an  exhaust 
fan  with  BIG  air  moving  capacity,  they 
call  for  Jenn-Air’s  new  “Hi-D”  Power 
Exhausters.  Designed  in  both  axial  and 
centrifugal  wheel  models,  these  belt 
drive  units  offer  capacity  ratings  in  a 
broad  range  from  480  to  28,650  cfm. 

In  addition  to  high  capacity,  Jenn- 
Air  “Hi-D”  Exhausters  provide  these 
important  design  features; 

•  Wheel  is  located  above  motor  to 
combine  high  discharge  point  with  an 
overall  installed  height  lower  than  any 
comparably-rated  exhauster. 

•  Non-overloading  wheel,  made  of 
heavy  gauge  aluminum,  is  dynamically 
and  statically  balanced  in  the  Jenn-Air 
Sound  Laboratory. 

•  Exclusive  guide  vane  construction 
improves  air  moving  efficiency  while 
minimizing  turbulence  and  noise. 


•  Adjustable  motor  pulley  permits 
speed  variation. 

•  Totally  enclosed  motor  and  tubular 
drive  assembly  feature  permanently 
sealed,  pre-lubricated  ball  bearings. 
Motor  is  effectively  cooled  by  air 
stream. 

•  Bird  guard  of  heavy  gauge  stainless 
steel  is  an  integral  part  of  every  unit. 

•  Maintenance-free  aluminum  housing 
provides  strength  without  weight. 

The  HAB  Series  of  “Hi-D”  Ex¬ 
hausters  (axial  blade)  gives  highest  air- 
per-dollar  value  in  short  duct  runs 
where  static  pressures  are  negligible. 
The  HCB  Series  (centrifugal  wheel) 
effectively  overcomes  static  pressures 
and  is  usually  preferred  for  long  duct 
runs.  Its  smaller  diameter  permits  a 
corresponding  reduction  in  duct  size. 


For  fresh  air  intakes  or  pressure  re¬ 
lief  within  buildings,  specify  Jenn-Air 
relief  vents.  These  high-discharge  units 
are  designed  in  seven  sizes  .  .  .  built  to 
handle  from  356  to  18,350  cubic  feet 
per  minute.  Weather  proof,  bird  proof 
Jenn-Air  relief  vents  eliminate  un¬ 
sightly  goosenecks  and  hoods. 

Specially  designed  hinge  on  housing 
permits  ready  access  to  damper.  Simple 
locking  mechanism  keeps  unit  tightly 
closed. 

Ask  your  Jenn-Air  representative  for 
performance  and  dimensional  data  on 
the  complete  line  of  Jenn-Air  Power 
Exhausters  and  Relief  Vents. 


Member  Air  Moving  and  Conditioning  Association 
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DEEP  SEA  HUI^TEIR  FAII^ 
TO  FLAKE  IMILAND  TI=CO® 


More  than  a  match  for  ferocious  700-pound  hammerhead  sharks, 
this  compressed-air  powered  gun  fires  underwater  spears  with 
terrific  force.  Again  and  again  its  high-speed  missiles  pierced  this 
Inland  TI-CO  galvanized  sheet,  yet  at  the  edges  around  the  holes 
there  wasn’t  a  trace  of  flaking  of  the  zinc  coating. 

Sheet  metal  men  usually  confine  their  underwater  activities  to 
summer  vacations,  but  on  the  job  they've  come  to  know  TI-CO  as 
the  galvanized  sheet  that  simply  won't  peel  or  flake.  It's  tough, 
firm,  yet  soft  enough  to  take  the  most  complicated  forming— 
Pittsburgh  lock-seaming  or  any  other  tough  fabricating  process— 
without  difficulty  and  without  make-overs.  When  you  hammer  it 
flat,  TI-CO  won’t  spring  back— it  stays  flat.  When  you  use  TI-CO, 
you  get  an  installation  you  can  be  proud  of,  every  time! 

Ask  your  Steel  Service  Center  for  the  TI-CO  Brand  .  . .  the 
galvanized  sheet  that’s  tailor-made  for  sheet  metal  work. 


INLAND  STEEL  COMPANY 

30  West  Monroe  Street  •  Chicago  3,  IllinoU 
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Bimetal  Heat  Exchanger  Tubes 

Bimetal  condenser  and  heat  exchanger  tubes,  for  appli¬ 
cations  involving  different  internal  and  external  corrosive 
operating  conditions,  are  available  from  Chase  Brass  & 
Copper  Co.,  Waterbury,  Conn.  The  tubes  are  manufac¬ 
tured  in  a  variety  of  combinations  of  ferrous  and  non- 
ferrous  metals,  in  a  considerable  range  of  ditimeters  and 
lengths. 

Major  applications  for  the  tube  are  found  in  the 
chemical  and  petrochemical,  food  processing,  and  re¬ 
frigerating  industries,  where  their  use  can  give  reductions 
in  operating  and  maintenance  costs  by  cutting  corrosion 
problems,  giving  additional  structural  strength,  and  elimi¬ 
nating  much  expensive  replacement  and  down-time  costs 
for  heat  exchangers.  Construction  allows  choice  of  in¬ 
ternal  and  external  metals  that  best  suit  the  particular 
corrosive  environment  to  which  exposed. 

Bimetal  tubes  are  available  in  combinations  of  cupro¬ 
nickel  and  other  copper  alloys  with  carbon  steel,  stain¬ 
less  steel  and  aluminum,  as  well  as  tubes  of  carbon 
steel  lined  with  stainless  steel.  Sizes  most  commonly  used 
are  from  %  to  1  inch  OD,  although  the  company  can 
supply  diameters  ranging  from  %  to  6  inches  OD. 

More  information?  Circle  Item  77,  postcard,  last  page. 


Special-Application  Blowers 

Single-inlet  blowers  for  special  applications  are  avail¬ 
able  from  Viking  Air  Products  Div.,  National-U.S.  Radia¬ 
tor  Corp.,  Cleveland,  Ohio. 

According  to  the  company,  the  compact  blowers  are 
ideal  for  installation  on  inlet  ducts,  against  blower  cabi¬ 
net  wall  panels,  in  many  spaces  that  are  too  small  for 


conventional  blowers,  in  certain  industrial  or  chemical 
applications  for  confining  and/or  increasing  air  or  gas 
flow  in  ducted  systems.  In  addition,  they  are  said  to  be 
especially  useful  in  areas  requiring  higher  pressure  and 
lower  volume  than  can  be  supplied  by  standard-width 
blowers. 

Units  are  available  in  9-inch  sizes  (narrow  and  three- 
quarter  widths),  and  11  and  13-inch  sizes  (narrow 
widths  only). 

More  information?  Circle  Item  78,  postcard,  last  page. 

(Continued  on  page  116) 
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New  American  Society  for  Metals  Headquarters 


NEW  HEADQUARTERS  BUILDING,  AMERICAN  SOCIETY  FOR  METALS,  Novelty,  Ohio,  east  of  Cleveland. 


Architect:  John  Tebence  Kelly.  Consulting  Engineer;  Mayeb  and  Valen¬ 
tine.  General  Contractor:  Gillmobe-Olson  Company.  Plumbing  and 
Heating  Contractor;  Spohn  Heating  a  Ventilatino  Company.  Dome 
Design:  R.  Buckminsteb  Fulleb,  Syneboetic3,  Inc. 

Imagination  shows  in  the  building 
—  practical  planning  in  the  choice  of  Jenkins  Valves 


Metals  Park  . . .  dramatic  new  Headquarters  of  the 
American  Society  for  Metals,  is  a  showcase  for  the 
wonderful  world  of  metals. 

The  geodesic  dome,  “world’s  largest  space  lattice,” 
required  thirteen  miles  of  tubing  and  rods  in  open¬ 
work  trellis.  It  stands  as  a  monument  to  man’s  imag¬ 
ination  in  the  use  of  the  raw  elements  of  the  earth, 
as  symbolized  in  the  circular  Mineral  Garden  below. 
At  Metals  Park,  metals  are  everywhere  and  every¬ 
thing  —  providing  an  ideal  background  for  ASM’s 
many  services  to  30,000  members  in  the  metal 
industry. 


SOLD  THROUGH  LEADING  DISTRIBUTORS  EVERYWHERE 


You  would  expect  men  of  metals  to  choose  meta^* 
products  of  superiority  for  their  headquarters.  And 
they  did  —  including  Jenkins  Valves  for  all  plumb¬ 
ing,  heating  and  air  conditioning  lines.  They  had 
good  reason:  superior  metals  give  Jenkins  Valves 
the  extra  stamina  that  makes  them  famous  for*  long 
life  and  dependability. 

Whenever  a  building  is  planned  with  the  future  in 
mind,  it’s  wise  to  specify  or 'install  Jenkins  Valves. 
They’re  the  practical  choice  to  assure  longtime 
efficiency  and  economy  —  and  they  cost  no  more. 
Jenkins  Bros.,  100  Park  Ave.,  New  York  17. 


JENKINS 

VALVES^ 
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N«ws  of  Equipmont  and  Matarials 

(Continued  from  page  114) 

MHlti.P«rson  Wall  Shower 

A  wall-mounted  type  multi-person  shower  has  been  de- 
vrioped  by  Bradley  Washfountain  Co.,  Milwaukee,  Wis. 
It  ia  provided  with  three  or  two  adjustable  shower  heads, 
soap  trays,  and  control  valve. 


One  set  of  piping  connections  thus  serves  two  or  three 
shower  facilities,  with  each  bather  having  individual  con¬ 
trol  of  water  volume  and  temperature.  This  shower, 
shown  in  the  accompanying  illustration,  is  particularly 
suitable  for  narrow  rooms,  the  company  states.  It  is  self- 
contained  and  assembled  for  mounting  on  wall  at  any 
desired  heights. 

Enclosing  panel,  comice,  and  cover  are  made  of  stain¬ 
less  steel  or  pressed  steel  vitrous-enameled  and  finished 
in  white  or  selection  of  colors. 

More  information?  Circle  Item  79,  postcard,  last  page. 

Non-Adjustable  DifFuser 

Kno-Draft  KF  Fixed  Pattern  overhead  air  diffuser, 
especially  designed  for  use  when  no  adjustment  of  air 
discharge  is  necessary,  is  offered  by  Connor  Engineering 
Corp.,  Danbury,  Conn.  Key  features  include  a  built-in 
damper,  urethane  foam  plastic  rim  gasket  for  positive 
seal  between  ceiling  and  diffuser,  and  air  discharge  in 


single,  circumferential  pattern  that  is  said  to  achieve  max¬ 
imum  induction  to  eliminate  drafts  and  to  equalize  room 
temperature. 

The  unit’s  construction  offers  alternatives  of  connect¬ 
ing  it  to  duct  collar  or  securing  it  to  structural  supports. 
According  to  the  manufacturer,  styling  is  smart  and 
simple,  with  standard  baked  enamel  finish.  Several  sizes 
and  air  delivery  capacities  are  available. 

More  information?  Circle  Item  80,  postcard,  last  page. 

(Concluded  on  page  120) 
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The  following  pages  bring  you  some  of  the  latest 
developments  in  automatic  controls  from  Honeywell. 
They  widen  your  choice  of  products;  give  you  more  to 
work  with. 

For  complete  information  on  these  new  control  prod¬ 
ucts  and  systems,  call  your  nearest  Honeywell  sales 
office.  Honeywell  provides  112  sales  offices  throughout 
the  country.  Each  is  staffed  with  control  specialists  to 
assist  you  in  writing  specifications  and  preparing  control 
layouts. 


116 


DECEMIER.  19S9,  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


NOWI  FLUTTER-JET  WASHING 
Another  first  for  Honeywell’s 
ELECTRONIC  AIR  CLEANER 


Honeywell’s  Activated 
Charcoal  Filter 


Actual  unretouched  strobeliKht  photograph  taken  at  1/2,000  second. 


Never  before  such  a  quick,  efficient  way  to  wash  cleaner,  with  a  fluttering,  sweeping  action  that  flushes 
electronic  air  cleaners!  Honeywell’s  new  flutter  jet  away  accumulated  dirt  quickly— cleans  every  part 
washer  literally  blasts  water  throughout  the  air  thoroughly.  The  new  flutter  jet  nozzle  never  clogs. 


Honeywell’s  Electronic  Air  Cleaner 


Removes  90%  off  all  airborne  dirt 


Honeywell 

Ml/ 


Honeywell’s  Electronic 
Air  Cleaner 


You  can  now  select  from  three  types 
of  cells:  (1)  Hi  Velocity — where 
space  is  limited.  (2)  Standard — for 
normal  conditions,  provides  high 
efficiency  dirt  removal  and  high  dirt 
capacity.  (3)  Hi  Load  for  handling 
high  dirt  concentration. 

With  these  3  different  cell  capaci¬ 
ties,  you  can  have  complete  freedom 
in  designing  your  plenums.  Just 
select  the  cell  type  and  number  of 
cells  that  will  give  you  the  air  clean¬ 
ing  capacity  you  need  in  the  plenum 
space  available.  No  longer  is  it  nec¬ 


essary  to  design  your  plenum  to  fit 
the  air  cleaner. 

Remove  Odors,  Too 

For  the  ultimate  in  air  cleaning, 
team  up  Honeywell’s  Electronic  Air 
Cleaner  with  the  Activated  Char¬ 
coal  Filter— for  removal  of  odors 
and  gases,  too.  Only  Honeywell  of¬ 
fers  this  exclusive  combination. 

For  more  information  about 
Honeywell  air  cleaning,  call  your 
nearest  Honeywell  office.  Or  write: 
Minneapolis-Honey  well.  Dept. 
HV-12-141, Minneapolis  8,  Minn. 


Now  I  A  master  control  for  your  central  fan  system— 


New  Honeywell  Transistorized  control  combir 


Five  adjustment  knobs  give 
you  finger-tip  controi  of  duct 
temperature  from  one  location 


•  Adjustment  for  throttling  range  of 
controlling  thermostat 

•  Factory  calibration  adjustment  knob 

•  Adjustment  for  outdoor  air  thermo¬ 
stat  effect 

•  Adjustment  for  second  thermostat 
effect 

•  Adjustment  for  calibration  and  con¬ 
trol  point 

The  following  additional  features  offer 
you  extra  protection,  extra  convenience: 
rugged  mounting  case  made  of  16- 
gauge  steel,  reinforced  top  and  bottom; 
hinged,  swing-out  panel  for  easier  serv¬ 
icing;  easy-to-read  terminal  connections 
that  reduce  chances  of  wiring  errors;  sep¬ 
arate  terminalstripfor  panel  power;  am¬ 
ple  number  of  knockouts  (seven  at  top, 
seven  at  bottom  i  for  easier  installation. 


Diagram  shows  how  Honeywell 
compleU'ly  coordinatt'S  the  control 
system  for  high  velocity  double  duct 
applications.  The  results  arc:  bet¬ 
ter  temperature  control,  lower  oper¬ 
ating  costs,  reduced  maintenance. 


OUTDOOR 


HOT  DECK 
TEMPERATURE 
SENSING 
ELEMENT 


AIR  FLOW 


CENTRAL  FAN 
CONTROL  SYSTEM 


CHILLED* 

WATER 

VALVE 


ELECTRONIC  SENSING 
PNEUMATIC  ACTUATION 


HONEYWELL 
R07903  ELECTRON 
PNEUMATIC 
TRANSMITTERS 


les  the  best  of  electronics  and  pneumatics  I 


This  new  relay  combines  the  sensitivity  and  versatility 
of  electronic  sensing  with  the  powerful,  rugged  economy 
of  pneumatic  actuation— your  assurance  of 
better  control  performance  I 


Now  you  can  completely  co-ordinate 
the  control  of  your  air  conditioning 
system  from  a  single  location!  The  new 
Honeywell  Electronic-Pneumatic  Trans¬ 
mitter  eliminates  difficult,  inexact  adjust¬ 
ments  at  sensor  locations— and,  there’s 
a  free  choice  of  locations  because  sensors 
are  now  adjusted  at  the  central  panel. 

This  new  relay  combines  the  sensitiv¬ 
ity,  freedom  from  ambient  temperature 
effect,  fast  response  and  versatility  of 
electronic  sensing  with  the  powerful, 
rugged  economy  of  pneumatic  actuation. 
It’s  the  perfect  combination  of  functional 


advantages  needed  to  do  a  better  control 
job  for  you. 

Two  compact,  rugged  transistors  han¬ 
dle  the  R07903’s  power  load  with  plenty 
to  spare — your  assurance  of  trouble-free 
performance  and  longer  life. 

Honeywell’snewElectronic-Pneumatic 
Transmitter  offers  you  a  choice  of  special¬ 
ized  sensing  elements  as  shown  below. 
For  more  information  about  the  many 
ways  the  R07903  can  serve  you,  call  your 
nearest  Honeywell  office  today  or  write 
Minneapolis-Honey  well,  Dept.  HV-12- 
141,  Minneapolis  8,  Minnesota. 


Honeywell  offers  you  a  wide  choice  of  specialized 
sensing  elements  for  use  with  the  R07903  transmitter! 


-►  TO 
CONDITIONED 
SPACE 


COLO  DECK 
EMPERATURE 
ilN6  ELEMENT 


NIC 


These  elements  have  no  moving  parts, 
require  no  adjustments  and  provide 
faster,  more  accurate  response.  They  are 
simple  coils  of  temperature  sensitive  wire 
— dustproof,  tamperproof,  foolproof — 
that  insure  your  systems  long  years  of 
dependable,  trouble-free  service. 


INSERTION  ELEMENTS  DUCT  ELEMENTS 


INSERTION  ELEMENT  DUCT  ELEMENT 


Relay  connections  are  made  with  sim¬ 
ple,  standard  low- voltage  wiring,  and  can 
be  manufactured  in  various  shapes  and 
sizes  for  easy  fitting  to  each  individual 
installation.  Element  lengths  for  duct 
measurements  vary  from  4  inches  to  a 
special  averaging  model  of  27  feet. 


OUTDOOR  ELEMENT  AVERAGING 

DUCT  ELEMENT 


DUAL-ACTING 
DISCHARGE  ELEMENT 


News  of  Equipment  and  Materials 


We  have  all  the  compoaents 


FRICK  DISTRIBUTORS  and 
FRICK  USERS  can  select  from 
the  industry's  greatest  line  of 
compressors,  condensers,  cool¬ 
ers,  coils  and  controls. 

They  also  get  the  advantages 
of  many  exclusive  Frick  engi¬ 
neering  developments,  a  few  of 
which  are  illustrated.  When  you 
or  your  clients  need  air  condi¬ 
tioning,  refrigeration,  ice  mak¬ 
ing  or  quick  freezing  equip¬ 
ment,  in  any  commercial  or  in¬ 
dustrial  sizes,  check  first  with 
Frick. 


Preitfin  coils  have  9  lo  13  times  the  sur¬ 
face  of  bare  pipe,  assure  high  humidity  in 
storage.  Also  remove  superheat  from  hot 
gases. 


"ECLIPSE"  and  heavy- 
duty  compressors: 
sizes  up  to  1,000  tons 
refrigeration. 


shell,  zig-zag  and 
other  types  of  cool¬ 
ers  for  air,  water, 
brine,  etc. 


Valves,  Fittings  and 
Controls,  for  manual 
or  full-automatic 
operation. 


Evaporative  and  shell- 
type  condensers. 


Shell-Ice  is  frozen  automati¬ 
cally  on  stainless-steel  tubes, 
is  hard  and  clear.  Preferred 
Synthetic  rubber  and  other  chemical  in  fountains,  restaurants, 
plants  find  Frick  patented  systems  dairies,  poultry  plants,  fish- 
the  answer  to  various  needs.  eries,  by  shippers,  etc. 


(Concluded  from  page  116) 

Air  Turbulence  Analyzer 

A  two  channel  hot  wire  anemometer  system  is  intro¬ 
duced  by  Flow  Corp.,  Arlington,  Mass.  It  measures  the 
intensity  and  scale  of  longitudinal  and  transverse  Wrbu- 
lence  components  for  airstream  turbulence  analysis;  This 
system  consists  of  three  instruments:  a  hot  wire  ane¬ 
mometer,  a  sun  and  difference  control  unit  and  p  ran¬ 
dom  signal  meter,  all  packaged  in  a  single  cabinet'  ready 
for  operation.  1 


Separate  constant  current  supply  and  controls  for  each 
of  two  wires;  separate  d-c  bridge  circuits  for  each  of 
two  wires;  compensated  amplifier:  2  cps  to  ItK)  kc,  .25 
uv  noise  level;  square  wave  calibration;  cross  correlation 
circuits;  true  RMS  readout  with  long  averaging  time 
and  high  peak  factor;  built  in  power  supplies  and  built 
in  voltage  r^ulation  are  all  included.  Unit  weighs 
approximately  100  lb  and  measures  23  inches  high  x  21 
inches  wide  x  16  inches  deep. 

More  information?  Circle  Item  81,  postcard,  last  page. 

Direct-Lift  Solenoid  Valve 

A  full-ported,  direct-lift  solenoid  valve  with  port  sizes 
from  Ya  to  3  inches 
and  capacity  from 
zero  to  3,000  psi  has 
been  announced  by 
the  Atkomatic  Valve 
Co.,  Indianapolis.  Ind, 

The  Series  30,000 
valve,  available  in 
bronze  or  stainless 
steel,  features  the  new 
Uramic  solenoid,  said 
to  assure  reliable  op¬ 
eration  regardless  of 
line  pressures. 

The  series  was  de¬ 
signed  to  meet  the  de¬ 
mand  for  positive  op¬ 
eration  over  the  en¬ 
tire  range  from  zero  to  3,0(X)  psi.  The  company  manu¬ 
factures  a  line  of  electrically  operated  valves  for  air,  gas, 
liquids,  and  steam. 

More  information?  Circle  Item  82,  postcard,  last  page. 
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Heat-X  *RCU’  Remote  Condensing  unit  ‘HAH’ Horizontal  Air  Handling  unit  (used  ‘LRCU’  Large  Remote  Condensing  Unit 

(used  with  ‘CC  unit)  for  coffee  shop  with ‘LRCU')  mounted  on  roof, air  condi-  (used  with  ‘HAH')  serves  bowling  area, 

and  offices.  tions  bowling  area. 


DUNHAM-BUSH  made  a  comfort  STRIKE 


ROOM  AT  THE  TOP  AND  COMPACT  DUNHAM-BUSH  EQUIPMENT  ENABLED  MIDWAY 
BOWL  TO  INCLUDE  CUSTOMER  COMFORT  IN  REM0DELIN6  PLANS... 

In  the  remodeling  plans  for  Midway  Bowl,  San  Leandro,  California,  addi¬ 
tion  of  air  conditioning  for  customer  comfort  was  extremely  important. 

But  space  limitation  in  this  160'  x  125'  structure  was  a  serious  problem. 

The  solution  was  an  applied  combination  of  careful  engineering  and 
compact  Dunham-Bush  products.  Result ...  the  virtually  all-roof-top  instal¬ 
lation  of  a  highly  efficient  system. 

Widely  known  for  its  broad  heating  and  cooling  service  to  large  industrial 
and  commercial  buildings,  Dunham-Bush  also  satisfactorily  serves  the 
smaller  ones  through  ‘one  source— one  responsibility’  operation.  The  chal¬ 
lenging  circumstances  under  which  Dunham-Bush  products  were  specified 
and  installed  here  at  Midway  may  be  right  up  your  alley  on  your  next  job. 
Call  the  Dunham-Bush  sales  engineer  near  you  for  more  information. 


*CC*  Comfort  Conditioner  in 
office  area  (used  with  ‘RCU’). 


Dunham-Bush,  Inc. 

WEST  HARTFORD  lO  •  CONNECTICUT  •  U.  S.  A. 


DUnHflm/BUSH 


All  CONDITIOHINS  «  IIFIISEIATION  «  HEATINS  •  HEAT  TIAHUEI 
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Advantages  of  Constant  Volume  Regulators 
in  High  Velocity  Air  Transmission 

. . .  greater  design  flexibility,  stable  air  delivery, 
self-balancing  operation  of  branch  ducts  are 
typical  benefits 


The  function  of  m  constant  volume 
regulator  is  twofdd: 

1.  To  reduce  high  velocity  air  to 
convMitional  vdocities; 

2.  To  ddiver  a  constant  cfm  flow 
as  supply  duct  pressures  change. 

Constant  volume  regulators  provide 
automatic  compensation  for  static 
pressure  variation,  and  assure  bal¬ 
anced  system  performance  under  a 
wide  range  of  operating  conditions. 
Barber-Colman  now  makes  available 
a  line  of  standard  constant  volume 
regulators  and  control  units  to  meet 
nearly  every  application. 

Model  SCR  Regulator 

The  completely  self-contained,  self- 
operated  Barber-Colman  constant 
volume  regulator,  illustrated  in  Fig. 
1,  has  proved  to  a  highly  accurate 
and  reliable  device.  It  can  be  installed 
anywhere  in  a  single-  or  double-duct 
system  to  maintain  constant  cfm  de¬ 
livery,  regardless  of  pressure  changes 
upstream  or  downstream,  including 
those  caused  by  operation  of  mixing 
valves  or  fac«  and  bypass  dampers. 
As  illustrated,  a  flexible  diaphragm  is 
actuated  by  changes  in  static  pressure 
to  control  the  area  of  the  discharge 
opening.  No  separate  power  source 
is  required.  The  regulator  will  oper¬ 
ate  on  as  little  as  0.5  inches  of  static 
pressure  in  the  duct. 

Both  static  and  vdocity  pressure  exist 
under  the  flexible  diaphragm  where 
the  air  can  pass  through  the  discharge 


Static  prtMura  aquaU 
total  pratsuro 


Diaphra«m 


Olidiargo  plata 


Chanqat  in 
static  pratsuro 
causa  tha  diapliraam 
to  movo  up  or  down 
automatically 
to  control  tha 
opan  araa  of 
tha  discharga  plata. 


Static  plus 
velocity  prastura 
equals  total  prastura 


Piq.  I  —  Modal  SCR  constant  volume  raquiator  can  be  Installed  anywhere  In  a  duct  system  where  there 
are  ctianqas  In  static  pressure.'  it  maintains  cfm  delivery  within  '±5%  for  Inlot  air  prastura  di^rancas 
at  high  at  i  to  I. 

plate.  Static  pressure  exists  only 
above  the  diaphragm  where  the  air  is 
trapped.  A  static  pressure  increase 
above  the  diaphragm  forces  it  down¬ 
ward  against  spring  pressure,  limiting 
the  open  area.  Conversely,  when 
static  pressure  decreases,  the  dia¬ 
phragm  raises,  exposing  a  larger 
opening  area. 

The  spring  tension  of  the  diaphragm 
roller  is  set  at  the  factory  to  meet  job 
requirements,  but  it  can  be  easily 
adjusted  in  the  field  should  require¬ 
ments  change. 

Double-Duct  Control  Units 

Three  basic  types  of  Barber-Colman 
double-duct  control  units  combine  the 
basic  constant  volume  regulator  with 
hot  and  cold  air  mixing  valves.  The 
two  valves  are  controlled  by  a  single 
motor  operator  as  illustrate  in  Fig. 

2.  The  housing  is  acoustically  lined 
to  assure  very  low  noise  levels. 


Standard  units  meet  above-the- 
ceiling,  under-window,  or  sidewall 
installation  requirements  in  the  vast 
majority  of  cases.  Modified  units  are 
available  for  unusual  situations. 

Figs.  3  through  7  illustrate  typical 
applications  and  the  design  fiexibility 
of  these  regulators  and  control  units. 

New  High  Velocity  Manual 

A  new  52-page  manual  has  been 
developed  by  Barber-Colman  to  pro¬ 
vide  engineers  a  handy  r^erence 
source  to  high  velocity  design  con¬ 
siderations.  In  addition  to  a  general 
discussion,  it  includes  data  on  duct 
design,  air  requirements,  return  air 
systems,  fan  selections,  temperature 
control,  balancing  procedures,  and 
Barber-Colman  control  imits. 

Ask  for  Catalog  No.  F-6598-1.  Call 
your  local  Barber-Colman  air  dis¬ 
tribution  field  office  or  write. 


MOTOR  OPERATED 
AIR  VALVES 


HIGH  VaOCITY 

HOT  DUCT  DISH  UNI.aO 

V  AIK  VAIVI  (HOT  DUCT) 


ACOUSTIC  DUCT 
LINMO 


MIXING  VANES 


LOW  VUOCITY 
DUCT 


VALVE 

LINKAGE 


UNLRO  SELECONTAMEO 
CONSTANT  VOLUME  KEGULATOK 


UNI.HO 

AIK  VALVE  (COLO  DUCT) 


RANGE  ADJUSTMENT 


HIGH  VKOCITY  I 
COLO  DUCT  KISEK 

MOTOK  OTEKATOK 


TO  SKACE  OK  KETUKN 
AIK  THEKMOSTAT 


REMOVABLE  CONSTANT 
VOLUME  CONTROL 


Fig.  3  —  Deubl«-duct  sysMm  with  motor-op«rKt«d  «lr  vkIvm  for  hot  and  cold  olr  mixing  and  •  modal 
SCR  roguUtor  to  provido  constant  cfm  dallvary  to  tha  low  valocity  duct.  A  Modal  CV  unit  (Fig.  2) 
could  ba  utad  Initaad  of  tha  two  valvas  and  tha  singla  SCR  ragulator. 

Instaad  of  a  singla  SCR  ragulator,  Individual  onai  can  ba  Inttallad  In  branch  ducts.  In  this  caw,  tha 
low  valocity  duct  syitam  would  bo  salf-balancing. 


Fig.  2  —  Modal  CV  doubla-duct  control  unit 
comblnai  mixing  valvat  with  a  constant  voluma 
ragulator. 


Fig.  4  —  Muiiiun*  $ytt«m  wHh  SCR  raguUton 
In  Mch  ion*  to  provide  constant  cfm  delivery. 


Fig.  5  —  Double-duct  system  Illustrating  several 
applications  of  Modal  CV  control  units.  Circles 
indicate  celling  diffusers.  (I.  CVE  open-end 
unit;  2.  eVD  with  integral  diffuser;  3.  CVO  with 
octopus  outlets.) 


Fig.  i  —  Double-duct  control  unit  for  under¬ 
window  mounting.  Model  SWC  furred-ln  units 
shown. 


Fig.  7— Model  SWC  double-duct  control  units 
installed  above  ceiling  for  use  with  ceiling  end 
sidewall  diffusers. 
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PLUMBERS  COMPETE 

(Concluded  from  page  12) 

installation  costs,  resulting  from  the 
speed  and  ease  with  which  copper  can 
be  installed.  As  a  result,  the  exact 
savings  in  many  parts  of  the  country 
depend  upon  these  installation  costs. 
And  in  those  areas  where  building 
and  plumbing  codes  do  not  allow  use 
of  the  new  copper  drainage  tube, 
DWV,  the  contractor  or  builder  may 
find  that  the  cost  of  the  unnecessary 
heavier-walled  copper  tube  will  eat 
into  his  dollar  saving  that  results 
from  quicker  installation. 

SEVEN  BROADWAY  THEATERS 

TO  BE  CENTRALLY  COOLED 

Seven  historic  theaters,  represent¬ 
ing  nearly  one  quarter  of  New  York’s 
entire  Broadway  legitimate  theater 
district,  will  be  mechanically  air  con¬ 
ditioned  for  the  first  time  by  next 
summer,  it  was  announced  by  theater 
owner  J.  J.  Shubert  and  Worthington 
Corporation,  makers  of  the  air-con¬ 
ditioning  equipment.  All  seven  thea¬ 
ters  will  be  linked  to  a  master  air 
conditioning  system,  which  will  be 
located,  out  of  sight,  under  famed 
Shubert  Alley. 

The  theaters,  whose  7,999  seats 
make  this  installation  the  largest 
single  theatrical  air  conditioning  in¬ 
stallation  ever  devised,  will  continue 
in  operation  while  the  installation  is 
going  on,  with  the  new  system  due 
to  be  turned  on  by  next  spring. 

The  new  system  replaces  ice-chill¬ 
ing  systems  where  up  to  $6,000  worth 
of  ice  a  week,  in  350-lb  chunks,  has 
been  required  to  cool  the  seven  thea¬ 
ters  during  hot  weather.  The  new 
system  will  cost  one-tenth  as  much  to 
operate,  according  to  Worthington 
engineers. 

Though  the  ice  system  was  out¬ 
moded,  most  theaters  were  closed 
during  the  summer  and  so  it  was  not 
practical  to  install  mechanical  cool¬ 
ing.  The  Mark  Hellinger  Theater, 
which  installed  air  conditioning  five 
years  ago,  was  one  of  the  first  legiti¬ 
mate  theaters  in  New  York  with 
mechanical  cooling.  Two  factors  have 
changed  the  theater  into  a  year  round 
business  and  made  provisions  for  the 
summer  comfort  of  patrons  a  must: 
first,  the  growth  of  mail  order  ad¬ 
vance  sales,  and  second,  the  growth 
of  theater  parties. 


NOW... 


■lectronlc  Control 
at  no  extra  coatl 


...n«w  tranalstorlaeed 
motor  operator  lor 
proportional  oontroli 


The  transistor  operator  is  an  elec¬ 
tronically  controlled  device  con¬ 
taining  a  transistorized  amplifier 
and  an  operating  mechanism  for 
proportional  operation  of  a  valve 
(as  shown)  or  damper. 

Virtually  self-contained,  the  at¬ 
tachment  of  a  two-wire  sensing 
element  forms  a  complete  elec¬ 


tronic  control  system  (see  sche¬ 
matic).  Wide  choice  of  sensing 
elements. 


Compactness,  simplicity,  and 
moderate  cost  are  achieved 
through  the  use  of  transistors  and 
electronic  circuitry.  This  means 
superior  performance  and  low 
maintenance. 


Spring-return  action  provides  fail¬ 
safe  performance. 


B 

C 


Ask  for  Brochure  F8991 


Automatic 

Controls 


Control. . .  Eloetrlcally" 

Barber-Couman  Company 

Dept.  X,  1302  Rock  Stroot,  Rockford,  Illinois 
Field  OfRcet  in  Principal  Cities 
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*’^ziicago 

the  new  "IMMERSIPUMP”*  SUBMERSIBLE 
NON-CLOG  SEWAGE  and  SUMP  PUMP 


*Trod*mork 


FOR  Pumping  Sewage  And  Other 
Liquids  Containing  Soiids  .  .  .  and 
Sump  Pump  Applications 


•  Low  Original  Cost 

•  Low  Maintenance  Cost 

•  Easy  To  Install 

•  Easy  To  Service 

•  Pump  And  Motor  Operate 
Completely  Submerged 


The  new  “Chicago”  IMMERSIPUMP*  is  a  development  of  50  years  of  experi¬ 
ence  in  the  research,  engineering  and  manufacture  of  sewage  and  sump  pumps 
for  buildings,  industrial  plants  and  municipalities. 

The  finest  materials  are  used ...  to  assure  years  of  trouble-free  service.  No 
superstructures  are  required  for  outdoor  installations  . . .  minimum  head  room 
is  required  for  indoor  installations.  The  Stainless  Steel  Bail  enables  easy  installa¬ 
tion  and  removal  of  the  unit.  The  enclosed  Non-Clog  pump  impeller  passes  solids 
up  to  2Vi  The  pump  casing  is  made  of  close-grained,  cast  iron  ...  the  shaft  of 
Stainless  Steel.  A  separate  Suction  Plate,  with  tripod,  is  furnished  to  support  the 
entire  unit . . .  enabling  easy,  quick  access  to  the  Impeller. 

The  Motor  is  specially  designed  for  submersible  operation . . .  being  totally- 
enclosed  and  oil  filled  to  positively  assure  against  water  entering  the  unit. 

...available  with  the  new  SEALTRODE*  Sealed  Electrode  Floatless  Pump 
Controller  ...  the  only  Controller  featuring  completely  sealed  Electrodes  . . . 
positively  preventing  insulation  or  coating  by  grease  or  other  corrosive  elements. 


“Chicago”  Distributors  aro  located  in  most  principal 
cities.  See  the  one  nearest  you  today  for  full  details. 


Putting  Ideas  to  Work 

FOOD  MACHINERY  AND  CHEMICAL  CORPORATION 

Chicago  Pump  Company 

622J  OlVERSEY  PARKWAY  •  CHICAGO  1A,  ILLINOIS 

©  19S9— CPCo.-FMC 


BHEFIY  STATED 
NEWS  ITEMS 


“What  is  the  most  unusual  venti¬ 
lating  application  you  have  ever 
seen  or  heard  about?”  and  “What 
unusual  ventilation  application 
would  you  like  to  see  attempted?” 
were  questions  recently  asked  of 
industrial  ventilating  equipment 
buyers  in  a  contest  sponsored  by 
lix;  Electric  Ventilating  Co., 
Chicago,  111.  Thirty  portable  televi¬ 
sion  sets  were  awarded  to  winners 
from  all  parts  of  the  country. 
Judges  were  E.  C.  Kubecek,  di¬ 
rector  of  alumni  relations  and 
placement,  Illinois  Institute  of 
Technology;  John  Maras,  chief 
mechanical  engineer,  Graham, 
Anderson,  Probst  and  White,  Inc.; 
and  Robert  Salinger,  chief  mechani¬ 
cal  engineer,  Naess  &  Murphy. 

Some  of  the  answers  received  in¬ 
cluded:  keeping  fog  off  low  places 
on  highways  by  using  ventilating 
fans;  using  fan  air  as  an  air  door 
on  the  loading  dock  of  a  food  plant 
to  repel  insects;  using  ventilating 
fans  to  segregate  foreign  matter, 
pine  needles,  etc.,  from  cocoons  of 
spruce  worms  in  hibernation.  List¬ 
ed  in  the  answers  of  applications 
which  contestants  would  like  to  see 
tried  were:  hot  air  removal  from 
parked  cars  in  summer;  portable 
fans  built  like  pocket  radios;  un¬ 
derground  exhaust  systems  at  traf¬ 
fic  intersections  to  capture  auto¬ 
mobile  exhaust  gases.  .  . 


* 


*  * 


Baltimore  Aircoil  Co.,  Inc., 
Baltimore,  Md.,  held  open  house  for 
ASHRAE’s  Regional  III  meeting  on 
October  21.  One  hundred  fifty  mem¬ 
bers  were  given  an  hour-long  guid¬ 
ed  tour  of  the  manufacturing  facili¬ 
ties.  Among  the  guests  were  Arthur 
Hess,  ASHRAE  president;  Mrs. 
Hess;  D.  D.  Wile,  first  vice-presi¬ 
dent;  and  Cecil  Boling,  past  presi¬ 
dent  of  the  Society. 

(Continued  on  page  126) 
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•  Heavy,  rugged-duty  wheels  in  Peerless  Electric  air 
moving  equipment  are  completely  arc  welded  into  one 
homogeneous  whole.  No  rattles  or  vibration  from  these 
wheels!  Precision-cut,  heavy-gauge  steel.  Assembled  and 
welded  in  jigs,  producing  a  uniform  wheel  size — size 
after  size. 

WRITE  TODAY  FOR  CATALOGS! 


PEERLESS  ELECTRIC  DIVISION  H.K.  PORTER  C0„  INC. 

W.  MARKET  ST.  •  WARREN,  OHIO 

PORTER  SERVES  INDUSTRY: with  Rubber  and  Friction  Products— THERMOID  DIVI¬ 
SION;  Electrical  Equipment— DELTA-STAR  ELECTRIC  DIVISION,  NATIONAL  ELECTRIC 
DIVISION,  PEERLESS  ELECTRIC  DIVISION;  Specialty  Alloys— RIVERSIDE-ALLOY 
METAL  DIVISION;  Refractories— REFRACTORIES  DIVISION;  Electric  Furnace  Steel 
—CONNORS  STEEL  DIVISION,  VULCAN-KIDD  STEEL  DIVISION;  Fabricated  Products 
— DISSTON  DIVISION,  FORGE  AND  FIHINGS  DIVISION,  LESCHEN  WIRE  ROPE 
DIVISION,  MOULDINGS  DIVISION,  H.  K.  PORTER  COMPANY  de  MEXICO,  S.A.;  and 
in  Canada,  Refractories,  ‘‘Disston'‘  Tools,  "Federal"  Wire  and  Cable,  "Nepcoduct" 
systems— H.  K.  PORTER  COMPANY  (CANADA)  LTD. 

Also  Manufacturing  Tha  Massachusatts  Line® 

.  Meaibar  a(  llie  Air  AAevina  end  Ceaditiaaiag  AsseclaliM,  lac.  (AMCA) 


Solve  Heat  Transfer  Problems 
Directly  and  Accurately! 

INDUSTRIAL  HEAT  TRANSFER 
by  F.  W.  Hutchinson,  presents  123  work¬ 
ing  graphs  that  permit  the  direct  solution 
of  complex  problems  of  heat  transfer.  Use 
of  these  graphs  —  which  are  equal  in 
accuracy  to  the  equations  from  which 
they  are  derived  —  speeds  heat  transfer 
analysis  and  helps  to  eliminate  errors  in 
calculation.  In  addition  to  the  complete 
text,  graphs  are  provided  for:  air,  acety¬ 
lene,  ammonia,  benzene,  chlorine,  ethane, 
ether,  helium,  oxygen,  pentane,  steam, 
sulphur  dioxide,  water,  and  57  other  in¬ 
dustrially  used  liquids  and  gases. 

Get  your  copy  of  this  valuable  working 
reference  book  today! 

336  Pages,  136  Charts  and  Illustrations  —  $7.00 

ORDER  YOUR  CORY  TODAY! 


THE  INDUSTRIAL  PRESS.  93  WerHi  S«..  New  York  13,  N.  Y. 

Please  send  me  a  copy  of  INDUSTRIAL  HEAT  TRANSFER  at  $7.00. 

Q  I  enclose  payment  in  full.  Send  book  postpaid.  Foreign  orders — except 
from  Canada — must  be  accompanied  by  payment  in  full  including  50c 
postage  charges. 

Q  Bill  me  Q  Bill  company.  (Postage  charges  will  be  added) 

NAME  . 

COMPANY  . 

CITY . ZONE  ....  STATE . 

HOME  ADDRESS . 

(Pleate  fill  in  if  you  want  book  unt  to  your  home)  ACHV/i2/59 


(Continued  from  page  124) 


WITH  THE  ENGINEERS 

Appointment  of  Dr.  Stanley  F. 
Gilman  as  manager  of  compressor 
development  for  the  UNITARY 
Equipment  Div.,  Carrier  Corpora¬ 
tion,  Syracuse,  N.  Y.,  was  an¬ 
nounced.  Formerly  associate  direc¬ 
tor  of  research  in  the  Research  & 
Development  Division,  Dr.  Gilman 
joined  Carrier  in  1953  from  the 
University  of  Illinois,  where  he  was 
assistant  professor  of  mechanical 
engineering.  .  . 

Henry  H.  George  has  been  ap¬ 
pointed  chief  engineer,  product  en¬ 
gineering  and  research  department. 
Tube  Turns  Division  of  Cheme- 
TRON  CORP.,  Louisville,  Ky.  He 
joined  Tube  Turns  as  manager  of 
research  in  1944,  and  is  a  member 
of  ASME,  American  Institute  of 
Physics,  the  Kentucky  Society  for 
Profe.ssional  Engineers,  and  the 
Society  of  Experimental  Stress 
Analysis.  .  . 

Jack  L.  Campau,  former  assist¬ 
ant  development  engineer  with 
American  Blower,  has  joined  the 
faculty  of  the  mechanical  engineer¬ 
ing  department  at  the  University 
OF  Detroit.  Mr.  Campau,  36,  holds 
bachelor  and  masters  degrees  in 
mechanical  engineering  from 
Wayne  State  University.  .  . 

John  W.  Nevins  has  been  ap¬ 
pointed  chief  engineer  of  Brown 
Fintube  Co.,  Elyria,  Ohio.  Mr. 
Nevins  was  formerly  chief  drafts¬ 
man  of  the  company  and  has  been 
associated  with  the  company  since 
1942.  In  his  new  p)osition  he  will 
be  in  charge  of  engineering  on 
modular  heat  exchangers,  tank 
heaters,  suction  and  line  heaters, 
indirect  fired  heaters,  interstage 
compressor  coolers,  process  heaters, 
and  coolers.  .  . 

Norman  B.  Champ,  Jr.,  vice- 
president  of  Midwest  Piping  Co., 
Inc.,  St.  Louis,  Mo.,  has  been  elect¬ 
ed  to  the  board  of  directors  of  the 
company  to  succeed  Guy  L.  Morrill, 
retired.  A  graduate  of  MIT  in  me- 
( Continued  on  page  128) 
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Hartzell  ventilation  can  help  prevent  it 


One  plant  which  had  been  replacing  corroded 
sprinkler  system  heads  every  two  months  now  re¬ 
ports  eight  months  without  a  change  since  a  Hart¬ 
zell  fiberglass  duct  fan  was  installed  to  exhaust  acid 
fumes  from  over  a  row  of  plating  tanks.  And  that’s 
a  typical  example  of  how  a  small  investment  in 
effective  ventilation  can  produce  tremendous  sav¬ 
ings  on  plant  maintenance  costs  and  on  replace¬ 
ment  of  expensive  fixtures  and  equipment.  Even 
very  mild  concentrations  of  corrosive  elements  can 
cause  extensive  damage  if  you  don’t  keep  them 
under  control. 

There’s  no  stock  answer  to  the  problem  of  con¬ 
trolling  corrosive  fumes,  but  effective  ventilation 


is  a  part  of  .every  complete  solution.  Standard 
exhaust  fans  or  roof  ventilators  may  be  adequate 
for  one  job  ...  the  next  may  require  special  equip¬ 
ment  such  as  Hartzell’s  new  all-fiberglass  duct  fans. 

Whether  you’re  concerned  with  the  operation  of 
an  existing  plant  or  the  design  of  a  new  one,  Hart¬ 
zell  has  the  fan  or  blower  that’s  exactly  right  to  help 
you  keep  corrosive  fumes  under  control.  Your 
nearby  Hartzell  representative  will  be  happy  to  sup¬ 
ply  complete  information  and  recommendations.  If 
you  don’t  know  him,  just  drop  us  a  line  for  his 
name  and  address  or  check  the  Hartzell  catalog  in 
Sweet’s  Plant  Engineering  or  Industrial  Construc¬ 
tion  File. 


FUME 


CONTROL 


FUXAUST 

HOSE 

Made  of  strong  neoprene  coated 
cotton  or  nylon  fabrics  spiral 
wire  reinforced. 

For  all  kinds  of  fume  and  dust 
control,  and  ventilation  uses. 
Extremely  flexible,  durable, 
and  lightweight. 

Exceptionally  easy  to  cut,  install, 
connect,  reuse,  and  relocate. 

Sizes  IV4"  thru  36"  i.d. 

WrIfV  fwr  OVfOOT  fumijr 

Oisitibwton 
l«  eU  principal  dtiM 


Briefly  Stated 
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chanical  enjrineerinj?,  he  also  holds 
a  master’s  decree  from  the  Harvard 
Graduate  School  of  Business  Ad¬ 
ministration.  .  . 

Limbach  Company,  mechanical 
and  metals  contractors,  Pittsburprh, 
Pa.,  announces  the  promotion  of 
James  F,  Sasser  to  staff  manager 
of  the  Mechanical  Division,  and 
chief  engineer.  He  will  be  succeeded 
by  Alan  Marcus  as  manager  of  the 
Mechanical  Department  in  Pitts¬ 
burgh.  A  professional  engineer,  Mr. 
.Sas.ser  entered  the  air  conditioning 
and  mechanical  construction  indus¬ 
try  immediately  after  graduation  at 
Purdue  University  as  a  mechanical 
and  electrical  engineer.  His  duties 
will  include  extension  of  Pittsburgh 
mechanical  contracting  operations 
to  company  plants  in  Columbus  and 
Cincinnati,  Ohio.  Prior  to  his  pres¬ 
ent  appointment,  Mr.  Marcus 
served  as  division  estimating  man¬ 
ager.  He  joined  Limbach  Company 
in  1945  upon  completing  his  engi¬ 
neering  work  at  the  University  of 
Pittsburgh.  .  . 

Earl  L.  Bedard,  former  district 
manager  for  a  prominent  combus¬ 
tion  control  manufacturer,  has 
joined  the  engineering  staff  of  the 
Heating  Equipment  division  of 
Iron  Fireman  Mfg.  Co.,  Cleveland, 
Ohio.  Mr.  Bedard  ha.s  an  extensive 
background  in  all  phases  of  heating 
and  combustion  controls.  He  was 
also  previously  with  the  research 
and  development  engineering  de¬ 
partment  of  another  leading  control 
producer,  attended  the  University 
of  Minne.sota,  and  holds  member¬ 
ships  in  the  Detroit  and  Cleveland 
Engineering  Societies,  and  Ma.s- 
ter’s  card  it74,  Heating  Ventilat¬ 
ing  and  Air  Conditioning,  City  of 
Minneapolis. 


PERMUTATIONS  -  COMBINATIONS 

Midland- Ross  Corporation  ac¬ 
quired  Surface  Combustion  Cor¬ 
poration,  producer  of  industrial 
furnaces  and  heating  equipment. 
Midland-Ross  was  formed  in  De¬ 
cember,  1957,  with  the  merger  of 
Midland  Steel  Products  Co.,  Cleve- 


Filter 

Gage 


tails  exactly  when  to 
change  filters  . . . 

lasts  indefinitely . . . 

fits  all  furnace  and  air 
conditioning  units  . . . 


one  hole, 

60  second  installation 

Individually  packaged  with 
display  /  merchandising 
counter  sales  carton.  A  fool¬ 
proof  filter  gage  that  really 
works  sold  on  a  satisfac¬ 
tion  or  money- back  guar¬ 
antee.  Write  for  free  sample 
and  discounts. 


P.  O.  BOX  373-N 
MICHIGAN  CITY,  INDIANA 
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Briefly  Stafed 


Pittsburgh’s  new 
Fort  Pitt  Tunnel,  Bayley  fans 
were  chosen  for  ventilation 


land,  Ohio,  and  J.  O.  Ross  Engi¬ 
neering  Corp.,  New  York,  N.  Y. 
Surface  Combustion  has  its  head¬ 
quarters  in  Toledo  and  Columbus, 
Ohio.  .  . 


All  of  the  stock  of  Republic  Ap¬ 
pliance  Corporation  will  be  sold 
to  Trans  Continental  Industries, 
Inc.,  in  exchange  for  a  controlling 
block  of  stock  in  Trans  Continental, 
it  w'as  announced.  Republic  will  be 
an  operation  division  of  Trans  Con¬ 
tinental  and  will  continue  to  be  a 
leading  producer  of  water  heaters. 
It  has  plants  in  Erie,  Pa.,  Los  An¬ 
geles,  Calif.,  Portland,  Ore.,  and 
Chicago,  Ill.,  will  break  ground 
shortly  for  a  new  facility  in  Dallas, 
Tex.;  and  is  negotiating  for  the 
purchase  of  another  hot  water 
heater  company  in  the  South.  .  . 


Bayley  fans  were  chosen  for 
placement  at  both  ends  of  the 
new  Fort  Pitt  Tunnel. 

Why  Bayley?  The  engineers 
might  have  considered  the  35 
years  of  trouble*free  service 
delivered  by  Bayley  fans  in 
the  Liberty  Tunnel  in  Alle¬ 
gheny  County. 

There  are  ten  Bayley  Type  AP 
Series  4  fans  to  be  installed  in 
the  Fort  Pitt  Tunnel. 


Shareowners  of  Western  Pre¬ 
cipitation  Corp.,  Los  Angeles, 
Calif.,  approved  acquisition  of  the 
assets  of  Western  by  JOY  Meg.  Co., 
Pittsburgh,  Pa.  Western  is  a  lead¬ 
ing  supplier  of  electrical  precipita¬ 
tor,  filter,  wet  scrubber  and  me¬ 
chanical  types  of  dust  collecting 
equipment;  and  also  heat-exchange 
equipment  for  material  processing. 
Joy,  producer  of  underground  min¬ 
ing  equipment,  also  manufactures 
construction  machinery,  compres¬ 
sors,  fans,  oil  field  tools,  electrical 
specialties,  and  w’et  inertial  dust 
collectors.  Western  Precipitation 
will  be  operated  under  that  name 
as  a  division  of  Joy.  .  . 


Here  is  the  new 
Fort  Pitt  Tunnel 


Four  Bayloy  Typo  AP  Series  4,  DW-DI,  108>^"  wheel  diameter  fans 
to  be  installed  at  each  end  of  the  tunnel. 

ONE  END:  Four  fans-326,600  CFM,  each  at  3.0"  S.P.,  294  RPM, 
Motors  200  HP,  chain  drive. 

OTHER  END:  Four  fans-264,500  CFM,  each  at  1.99"  S.P.,  239  RPM, 
Motors  100  HP,  chain  drive. 

ONE  TUNNEL  EXHAUST  FAN  AT  EACH  END  on  Emergency  Standby- 
DW-DI,  98V4"  wheel  diameter,  300,000  CFM,  each  at  1.5"  S.P.,  320 
RPM,  Motors  150  HP,  direct  drive. 

A  When  you  want  a  iob  well  done,  it's  good  sense  to  call  Green. 


Walworth  Co.,  New  York,  N.Y., 
has  concluded  an  exclusive  licensing 
arrangement  with  Canada  Iron 
Foundries,  Ltd.,  Montreal,  for  the 
manufacture  and  sale  in  Canada  of 
the  Walworth  industrial  line  of 
valves.  .  . 


NEW  REPRESENTATIVES 

A.  R.  Bowman  Co.,  Rochester, 
N.Y.,  has  been  api)ointed  a  heating 
and  air  conditioning  .sales  repre.sen- 
tative  for  that  territory  for  Mc- 
Quay,  Inc.,  Minneapolis,  Minn.  .  . 


BLOWER  DIVISION 


J.  D.  Wilson  Company,  Inc.,  Mil¬ 
waukee,  Wis.,  has  been  franchised 
as  a  distributor  for  the  products  of 
Carrier  Corporation  in  three  addi- 
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Small,  Lightweight 


FOR  MEDIUMS  NOT  INJURIOUS 
TO  STEEL  OR  SILVER  SOLDER 


>  CIRCUIT  I 

SP-DT  HERMETICALLY  SEALED  MER¬ 
CURY  SWITCH  (4A.  1 1 5V.,  2A.  230V.) 


ON 

LOW 


COMMON 


ON 

HIGH 


Provides  any  of  following  operations: 

1.  Single  Pole— Cut-in  high  (close  on 
rise) 

2.  Single  Pole — Cut-in  low  (open  on 
rise) 

3.  Single  Pole — Double  Throw 


I  OPERATING  RANGE  | 


Adjustable 

Operating 

Range 


Differential 

Fixed 

(Factory  Set) 


Maximum 

Surge 

Limits 


1  to  20  psigi 


0.5  psig. 


30  psig. 


I  CONSTRUCTION  I 

ADJUSTMENT:  External 

PRESSURE  ELEMENT:  Fairprene  diaphragm 

PRESSURE  CONNECTION:  'A'  I.P.S. 

MOUNTING:  Has  two  mounting  ears  (one  on  each 
side  of  control)  or  control  may  be  pipe  mounted 
by  means  of  the  V4'  I.P.S.  bottom  connection. 
INTERNAL  WIRING  CONNECTIONS;  3  post  ter¬ 
minal  block. 

CASE:  NEMA  1 — Heavy  gauge  steel,  cadmium 
plated.  Steel  cover  (with  glass  front)  finished  in 
charcool-gray. 

WRin  FOR  lULLETIN  02 


'■THE  MERCOID  CORPORATION 
4201  Belmont  Ave.,  Chicago  41,  III. 


Briefly  Sfafed 


tional  trading  areas  in  Wisconsin, 
centering  around  Madison,  Stevens 
Point  and  Wausau.  The  firm  will 
sell  to  dealers  the  full  line  of  air 
conditioning  equipment  produced 
by  the  company’s  Unitary  Equip¬ 
ment  Division. 

BURGEONING  BUSINESS 

Emerson  Electric  Mfg.  Co.,  St. 
Louis,  Mo.,  has  embarked  upon  an 
intensive  electric  heat  program 
which  includes  research,  develop¬ 
ment,  engineering,  and  production 
of  a  complete  line  of  electric  heat¬ 
ing.  The  object  is  to  participate  in 
the  extensive  home  building  and 
remodeling  requirements  predicted 
to  take  place  within  the  next  two 
decades.  The  company  expects  its 
electric  heating  to  become  the  most 
important  of  its  building  line.  .  . 

Ground  will  be  broken  early  in 
1960  for  a  150,000  sq  ft  general 
office  building  of  Weirton  Steel 
Company,  division  of  National  Steel 
Corporation,  at  Weirton,  W.  Va.  It 
will  house  all  staff  and  administra¬ 
tive  departments  of  the  company. 
A  375-^acre  tract  of  land  had  been 
purchased  for  the  office  building 
and  the  National  Steel  Research 
Center.  In  addition  to  office  space, 
the  new  building  will  have  complete 
dining  facilities  for  employees.  .  . 

The  Trane  Company,  La  Crosse, 
Wis.,  announced  plans  for  a  mil- 
lion-dollar  plant  in  Salt  Lake  City, 
Utah,  to  better  serve  its  Western 
markets.  Construction  will  start  on 
an  86-acre  site  in  the  very  near 
future.  The  plant  will  be  about 
60,000  sq  ft  plus  warehouse  facili¬ 
ties  and  should  be  in  operation 
within  about  a  year.  Deseret  Archi¬ 
tects  and  Engineers,  Salt  Lake  City, 
are  designing  the  new  factory.  .  . 

Westinghouse  Electric  Corp., 
Pittsburgh,  Pa.,  will  build  a  cen¬ 
tralized  research  and  development 
center  in  the  Pittsburgh,  Pa.,  met¬ 
ropolitan  area.  The  center  will 
bring  together  on  a  single  site  in 
Churchill  Borough,  ten  miles  from 
downtown  Pittsburgh,  all  the  key 
personnel  as.sociated  with  basic  and 
applied  re.search.  Ground  will  be 
broken  early  in  1960  for  two  new 


LENNOX 

“OG”  SERIES 
INDUSTRIAL  HEATER 


j  <ii 


Remarkable 

Adaptability 

Ffficient  hieat  transfer  design  re¬ 
sults  in  reduced  pliysical  si/e  of 
this  heater  .  .  .  allowing  it  to 
take  up  a  minimum  of  space.  If 
floor  space  is  at  a  premium,  the 
“OCi"  can  he  suspended  hori¬ 
zontally  or  inverted.  Removable 
nozzles  permit  free  standing  or 
ducted  installations. 

DUAL  FUEL 

Power  Burners 

Burner  operates 
equally  well 
with  either  gas 
or  oil.  (  hange- 
over  IS  instant 
and  automatic. 


LENNOX  “Task-Matched"  Equipment 
to  control  and  condition  air  for  industry 


LEHMOX  hdifstrhs  f«c.' 


/  INDUSmiAL  DIVISION 

^ - P.O.  Box  12f4,  Dopt.  AC-12 

Dos  Moioos  5,  la. 

Please  send  me~wifhout  obligation^complete 
tpecifkotions  and  engineering  data  on  Lennox 
‘*OG"  Series  Industrial  Heoters 


1  Address . 

1  Title . 

u 
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buildings  to  be  constructed  on  the 
100-acre  site  now  occupied  by  the 
Westinghouse  research  laborato¬ 
ries.  Full  occupancy  of  the  facili¬ 
ties  is  scheduled  for  1961.  .  . 


The  Louis  Allis  Co.,  Milwaukee, 
VVis.,  manufacturer  of  motors,  gen¬ 
erators  and  adjustable  speed  drives, 
announced  construction  of  a  re¬ 
search  and  development  center  in 
the  neighboring  suburb  of  Green- 
dale  to  be  staffed  by  one  hundred 
engineers  and  technicians,  doubling 
the  size  of  the  present  engineering 
and  physics  laboratories.  .  . 


Halstead  &  Mitchell,  Pitts¬ 
burgh,  Pa.,  has  broken  ground  at 
Zelienople,  Pa.,  for  a  new  plant 
which  will  permit  a  150%  increase 
in  output.  The  plant  will  be  oper¬ 
ated  by  the  company’s  Herbie-Duke 
Division  and  is  intended  to  be  the 
most  modern  plant  in  the  indu.stry. 
A  windowless  structure,  it  will  be 
completely  air  conditioned,  with 
lighting  of  40  foot-candles  through¬ 
out  the  plant. 


PEOPLE  IN  MANUFACTURING 

Announcement  is  made  by  Am 
Filter  Corp.,  Milwaukee,  Wis.,  of 
the  appointment  of  William  Welty 
as  vice-president  in  charge  of  sales. 
Mr.  Welty  comes  to  Air  Filter  with 
over  sixteen  years  of  experience  in 
the  air  filter  and  electronic  engi¬ 
neering  field.  A  graduate  engineer, 
Mr.  Welty  also  designed  and  origi¬ 
nated  several  products  in  the  rail¬ 
road  field.  As  a  sales  and  service 
engineer,  he  has  worked  with  all 
branches  of  the  government  armed 
forces  on  special  filters  for  the  elec¬ 
tronic  field.  Plans  now  are  to  ex¬ 
pand  Air  Filter’s  sales  and  produc¬ 
tion  in  both  the  electronic  and  rail¬ 
road  fields.  Also  appointed  by  Air 
Filter  is  Miss  Selma  Voss,  who  was 
made  Secretary  of  the  organization 
on  August  1st.  .  . 

L.  E.  Daniel  is  appointed  man¬ 
ager,  Jobber  Sales  Department,  The 
Trane  Co.,  La  Crosse,  Wis.  In  his 
new  position,  Mr.  Daniel  will  co¬ 
ordinate  sales  of  Trane  heating 
products  through  heating  and 
plumbing  wholesalers.  Formerly 


Spun  Aluminum 


Direct  and  V-Bett  Drive 
Centriflow  Fan  Ventilators 


For  institutions  and 
other  structures  where 
a  high  capacity,  low 
contour  ventilator  Is 
required. 


direct  drive 
spun  units 


•  25  BASIC  Mlcction*  of  tip  spoods 
and  eapaeitios  lo  direct  drivo 
modolf. 

•  64  BASIC  Mioetieas  of  tip  spoods 
ood  eapaeitios  io  V>bolt  drivo 
modols. 


•  NON-OVERLOADING  backward 
eurvod,  oao-sporkiiie  alamiHain  faa 

•  ADJUSTABLE  SHEAVES  ea  V-bolt 


V-belt  drive 
spun  units 


G  CAPACITIES  from  65  to  27,64S  CFM. 

•  HORSEPOWER  ratiags  from  1/60 
to  7Vj. 

•  SIZES  from  6“  threueh  46"  whool 
diamotors. 

•  STATIC  PRESSURE  raago  from  0" 
threoeh  1"  W.G.  diighor  static  pros- 
suros  ON  applieatioH). 

•  LOW  PROFILE  koavy  gauge  spun 
aluminum  housings. 


units  to  chongo  eapaeitios  at  any- 
timo. 

•  DAMPERS  avaiiablo  in  drop-in  sloovo 
typo,  automatic  baehpdraft  or  motor 
oporatod. 

G  BURT  DESIGNED  for  minimum  neiso 
lovols. 

G  AMCA  CERTIFIED  capacity  ratings 
for  units  of  16"  whool  diomotor  and 
larger. 


SeH<C  ^  FREE 


Write  for  Burt  Data  Book  SPV-IOI-H. 

It  supplies  quick  data  on  Burt's 
complete  line  of  modern  Roof  Ventilators. 


FAI  ORUin  VEITIUTORS*LOUIERS«SNEET  METAL  SFECIALTIES 

The  BuTT  Monulacturlng  Company 

'  49  L  South  St.  Akron  11,  Ohio 
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Cleaver-Brooks  Progress  boilers 
with  integrated  packaged  design 
pay  big  dividends  in  economical 
production  of  steam  or  hot  water. 

Here’s  a  boiler  that  was  designed 
expressly  for  efficient,  lower  cost  com* 
mercial  heating  by  engineers  who’ve 
made  progress  their  specialty.  Prog¬ 
ress  packaged  boiler  offers  advantages 
for  boiler  owners  never  before  avail¬ 
able  in  commercial  heating  applica¬ 
tions  .  .  .  advantages  tailored  in  a 
wide  range  of  sizes  for  schools,  apart¬ 
ments,  hospitals  and  small  and  medi¬ 
um  industrial  plants. 

Cleaver-Brooks  packaged  design 
makes  the  big  difference.  Progress 
boiler  is  factory  assembled  and  then 
performance  tested  . . .  delivered  ready 
to  operate.  Nothing  to  adjust.  For 
example,  controls  are  prewired  and 
checked;  you  simply  bring  in  the 
power  source,  liius  Progress  boiler 
is  unusually  easy  to  install  .  .  .  pro¬ 
ducing  greater  profits  for  you. 

Progress  boiler  is  built  to  the  high 
standards  of  large  industrial  boilers. 
Four  pass  design  develops  high  oper¬ 
ating  efficiency  —  a  guaranteed  mini¬ 


mum  of  80%.  Progress  boiler  requires 
no  expensive  chimney,  either.  Forced 
draft  design  provides  all  air  for  com¬ 
bustion  in  just  the  right  quantity  for 
high  combustion  efficiency.  The  Prog¬ 
ress  boiler  burns  clean  .  .  .  operates 
for  months  without  cleaning.  And 
Cleaver-Brooks  backs  the  Progress 
package  all  the  way  ...  a  Cleaver- 
Brooks  service  man  starts  the  boiler 
for  you  .  .  .  adjusts  it  on  the  job  site 
and  trains  the  boiler  operator. 

Select  Progress  packaged  heating 
boilers  in  sizes  up  to  2,010,000  btu/hr. 
Designed  for  oil,  gas,  or  combination 
firing  with  quick  fuel  changeover.  For 
the  full  story  on  the  Progress  boiler 
design  superiority  call  your  nearby 
Cleaver-Brooks  representative.  Or  write 
Cleaver-Brooks  Company,  Dept.  P, 
315  East  Keefe  Avenue,  Milwaukee 
12.  Wisconsin. 

Cleaver  Brooks 

Proffzess 

Packaged  Haatiag  Boiler 


manager.  Convector  Sales  Depart¬ 
ment,  he  succeeds  Harry  J.  Case, 
who  was  recently  appointed  man¬ 
ager,  Trane  residential  Climate 
Changer  sales. 

Peter  L.  Quattrochi  has  become 
sales  manager  *  for  Taco  Heaters, 
Incorporated,  Cranston,  R.  I.  He 
was  formerly  manager  of  customer 
services.  In  his  new  position,  he 
will  be  responsible  for  all  field  sales 
and  service  activities.  .  . 

Appointment  of  Peter  A.  McLeod 
as  field  sales  manager  of  air  con¬ 
ditioning  &  REFRIGERATION  DIV., 
WORTHINGTON  CORP.,  Harrison, 
N.  J.  is  announced.  Mr.  McLeod 
has  a  degree  in  mechanical  engi¬ 
neering  from  Tulane  University  and 
did  post-graduate  work  there  in 
commercial  law.  .  . 

Since  1953  an  assi.stant  sales 
manager,  Richard  E.  Nemmers  has 
been  promoted  to  the  position  of 
sales  manager  of  Waterloo  regis¬ 
ter  CO.,  Waterloo,  Iowa.  Waterloo 
makes  air  diffusion  equipment  for 
commercial  and  industrial  applica¬ 
tions.  .  . 

Frank  K.  Platt,  Central  Region 
manager  for  American  Air  Filter 
Co.,  Inc.,  Louisville,  Ky.,  is  pro¬ 
moted  to  assistant  to  the  manager 
of  the  School  Air  Systems  Division. 
He  will  have  nation-wide  responsi¬ 
bilities  for  the  promotion  and  ex¬ 
ploitation  of  sales  of  AAF  and  Her¬ 
man  Nelson  products  in  the  educa¬ 
tional  and  institutional  building 
fields.  .  . 

WARREN  WEBSTER  &  CO.,  INC., 
Camden,  N.  J.,  announced  the  ap¬ 
pointment  of  Andrew'  Ward  as  vice- 
president  of  marketing.  According 
to  the  heating-cooling  equipment 
manufacturer,  his  appointment  re¬ 
flects  the  company’s  marketing 
grow’th  not  only  in  the  heating  but 
the  air  conditioning  field  as  well. 
Mr.  Ward  has  chairmanned  the  ARI 
Unitary  Air  Conditioning  Section, 
has  been  active  in  past  joint  IBR- 
ARI  committee  work,  and  is  a  mem¬ 
ber  of  AGA.  .  . 

(Continued  on  pa^e  134) 
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As  Simple  as 


A  COMPLETE  UNIT 


LOW  RETURN 
LOW  SPEED 
LOW  WATER  LINE 


L  3 


CAST  IRON  RECEIVER -for  long  life! 


A  —  One  return  line  connection 

B  — *  One  discharge  line  connection 

C  —  One  electrical  connection 

The  TVC  Condensate  Pump  is  a  low  speed 
(1750  R.P.M.)  pump  for  long  life  and  trouble 
free  service. 

The  unit  is  completely  factory  assembled  for  a 
simple  A-B-C  installation. 

The  low  return  connection  and  compactness  of 
the  unit  provides  for  simple  installation  in  all 
locations  —  particularly  where  space  is  limited. 


DIMENSIONS 

Single  Unit— Cap.  to  6000  sq.  ft.  E.D.R. 
21"  Dia.  receiver;  hgt.  of  return  above 
floor  only  6%". 

Duplex  Unit— Cop.  to  10,000  sq.  ft. 
E.D.R.  25y2"  Dio.  receiver;  hgt.  of  re¬ 
turn  above  floor  only  7Xt". 

Duplex  Unit— Cop.  to  15,000  sq.  ft. 
E.D.R.  25’/2"  Dio.  receiver;  hgt.  of  re¬ 
turn  obove  floor  only  lOVi". 

Send  for  Bulletin  TVC300 


CAPACmES  FROM  750  TO  15,000  SO.  FT.  E.D.R.  -  PRESSURES  TO  40  P.S.I. 


well 


PUMP  COMPANY 


Avaiiable  from 

Jobber's  Stocks! 

1516  N.  Fremont  St.,  Chicago  22 


30%  Savings  on  Labor  Cost 
1^^^  A  Permanent  Bond 
A  Better,  Neater  Job 

with 

ST.  CLAIR 

Specially  Formulated 

INSULATION 
ADHESIVI 

ST.  CLAIR  Insulation  Adhesive  specially  formulated  for 
bonding  insulation  material  to  metal,  supersedes  pins 
and  clips,  wires,  screws,  and  caps.  Provides  easier, 
quicker  handling.  For  bonding  immediately  or  up  to 
45  minutes  later. 


SC-5000 

New  Fire  Retardant,  Blanket  Insulation 
and  Lap  Seam  Adhesive. 

Samples  on  request 

ST.  CLAIR  RUBBER  CO. 

440  EAST  JEFFERSON  AVE.  , 
DETROIT  26,  MICHICAN 


^Zn.JSPRAY  NOZZLES 

ond  all  related  accessories  for 

HUMIDIFYINGlZ^t^u^, 

For  industrial  installations  of  Av«n# 

Smr _ ■  S'w  Spraying  Systems  offeii  all 

equipment ...  everything 

PKCisioEPeEUMAno  I  PyividJaTKe^^^^^^^ 

system;  only  two  components  have 
moving  parts.  Engineered  for  easy 
nium  viim — '"s^elletion  and  simplified  maintenance. 

«SSE«ERtt»UTOIS  WRITE  FOR  Bullstinsa... 

spray  nozzles,  assemblies  and 

I  parts  fw  manual  or  automatic  — 
humidifying  systems. 

ALSO  SUPPLIED . . .  spray 
nozzles  for  evaporativo 
condansars,  ah  washers, 

cooling  towers,  spray  ponds 

and  roof  cooling  systems. 

SPRAYINO  SYSTEMS  CO. 

3261  RANDOLPH  STREET  •  BEUWOOD,  ILUNOIS 
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(Continued  from  page  132) 

Walworth  Company,  New  York, 
N.  Y.,  announced  the  appointment 
of  Warren  G.  Parmenter  to  the  po¬ 
sition  of  manager  of  the  firm’s 
Plastics  Section.  Mr.  Parmenter 
will  be  responsible  for  all  of  de¬ 
velopment  of  plastic  valves  and  fit¬ 
tings.  He  will  also  assist  the  man¬ 
ager  of  plastics  sales  in  having 
Walworth  plastic  products  included 
in  industrial  and  municipal  specifif, 
cations  and  codes.  .  . 

John  J.  Hayes  has  been  named 
New  York  sales  manager  of  L.  J. 
Wing  Mfg.  Co.,  Linden,  N.  J., 
manufacturers  of  air  handling  and 
power  plant  machinery.  Mr.  Hayes 
has  been  with  Wing  since  1954,  as 
a  sales  engineer  in  the  New  York 
branch  office  which  he  will  now 
head.  .  . 

Realignment  of  the  Packaged 
Heating  and  Cooling  Department  of 
Chrysler  Airtemp,  Dayton,  Ohio, 
to  include  personnel  and  responsi¬ 
bilities  of  the  Distribution  Depart¬ 
ment  was  announced.  Packaged 
Heating  and  Cooling,  which  con¬ 
trols  all  Chrysler  Airtemp  activities 
except  room  units  and  large  applied 
machinery  installations,  will  be 
headed  by  Warren  Fitch  with  the 
title  of  manager-marketing.  .  . 

York  Division  of  Borg-Warner 
Corporation,  York,  Pa.,  has  an¬ 
nounced  the  appointment  of  R.  J. 
Halloran  and  M.  S.  Lebair  as  vice 
presidents  of  the  company.  Mr. 
Halloran,  now  general  manager  of 
the  Decatur  Works  in  Decatur,  Ill., 
becomes  vice-president  York  Divi¬ 
sion,  manager — Decatur  Works. 
Mr.  Lebair,  presently  assistant 
vice-president  and  assistant  direc¬ 
tor  of  marketing,  becomes  vice- 
president  and  director  of  trade 
relations.  .  . 

James  W.  Hall  has  been  named 
southeastern  regional  sales  manag¬ 
er  for  Modine  Mfg.  Co.,  Racine, 
Wis.,  manufacturers  of  heating  and 
air  conditioning  equipment.  Mr. 
Hall  was  formerly  southeastern  re¬ 
gional  sales  manager  for  Trion, 
Inc.,  manufacturers  of  electronic 
air  cleaning  devices.  .  . 


LOW  IMSTAULATION 

and  maintenance  costs 

.  plus  odded  year* 

of  aependaWe  service 


OIL,  GAS,  OIL-GAS 


MODERN  NIAGARA  CONDENSERS  PAY 
FOR  THEMSELVES  IN  EXTRA  SAVINGS 


These  Niagara  condensers  are  lower 
in  first  cost  and  assure  you  of  trouble- 
f^ree  automatic  refrigeration.  Special 
features:  "Aeropass”  coil  removes 
super-heat  to  give  you  condensing 
at  lower  temperatures  and  prevent 
loss  of  capacity  by  the  scaling  of  con¬ 
denser  tubes;  "Oil-out”, oil  separator 
between  pre-cooling  and  condensing 
coils  gives  you  always  an  oil-free  sys¬ 
tem;  "Panel-Casing"  construction 


gives  you  access  to  every  part  of  the 
condenser  for  inspection  and  main¬ 
tenance.  Operating  engineers  say 
these  condensers  "save  half  the  work 
of  running  a  refrigerating  plant”. 
Managers  who  know  costs  and  prof¬ 
its  prove  that  Niagara  condensers 
bring  them  great  returns  in  power 
savings,  water  savings  and  reduced 
maintenance  expense. 

Write  for  Bulletins  131  and  142. 


NIAGARA  BLOWER  COMPANY 

D«pt.  HV-12,  40S  Laxingten  Ava.,  Naw  Yark  17,  N.  Y. 
Niagara  District  Engiuttrt  in  Principal  Cities  ofU.  S.  and  Canada 


TODD 
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Briefly  Stated 


Research  Products  Corp.,  Mad¬ 
ison,  Wis.,  manufacturers  of  filters 
and  humidifiers,  announced  the  ad¬ 
dition  of  Glenn  A.  Olsen  to  its  sales 
staff.  Mr.  Olsen  has  been  associ¬ 
ated  with  the  company  for  the  past 
year  in  the  home  office  in  Madison. 
The  appointment  became  effective 
on  Nov.  1  and  he  is  now  serving  the 
territory  of  Arkansas,  Oklahoma, 
North  Texas  and  Memphis,  Tenn. .  . 

Appointment  of  Milton  E.  Mor¬ 
gan  as  vice-president  of  A.  O. 
Smith  Corporation’s  Permaglas 
Division  in  Kankakee,  Ill.,  was  an¬ 
nounced.  Mr.  Morgan  succeeds  John 
H.  Drinker,  who  served  in  this  ca¬ 
pacity  since  1955.  Mr.  Drinker  has 
accepted  a  position  with  another 
company.  .  . 

Election  of  Les  Garnsey  as  secre¬ 
tary  of  Dunham-Dush,  Inc.,  was 
announced  by  Cecil  Doling,  presi¬ 
dent  of  the  West  Hartford,  Conn, 
manufacturing  firm.  Mr.  Garnsey 
joined  Heat-X,  Inc.,  Drewster,  N.Y., 
now  a  wholly  owned  subsidiary  of 
Dunham-Dush,  in  1947.  .  . 

Appointment  of  James  W.  Hosier 
as  general  sales  manager  has  been 
announced  by  American-Standard 
Industrial  Division,  Detroit,  Mich. 
Earlier  this  year  he  had  been  pro¬ 
moted  to  marketing  manager  for 
Kewanee  and  Nesbitt  products.  .  . 

Edward  C.  Liebrecht,  formerly 
of  Detroit,  has  been  named  sales 
manager  of  Schemenauer  Mfg. 
Co.,  Holland,  Ohio.  He  will  direct 
field  sales  offices  located  in  princi¬ 
pal  cities  throughout  the  country. . . 

William  E.  Hoctor  has  joined  the 
Westinghouse  Electric  Corpora¬ 
tion’s  air  conditioning  division  at 
Staunton,  Va.,  as  manager  of  man¬ 
ufacturing.  He  succeeds  Durr  Tup- 
per,  who  has  become  director  of 
works  engineering  at  Westinghouse 
headquarters  in  Pittsburgh,  Pa.  .  . 

Marion  J.  Kolasa  has  been  ap¬ 
pointed  Detroit  district  manager 
for  the  Sturtevant  division  of  West¬ 
inghouse  Electric  Corporation. 


See  The  Newest 
Equipment 
at  the 
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(under  the  auspices  of  ASHRAE) 


Dallas,  Texas  Feb.  1-4, 1960 


Memorial  Auditorium 


IF  you’re  an  engineer  .  .  .  architect  .  .  .  contractor 
. . .  dealer  . . .  distributor  ...  in  building  manage¬ 
ment  or  operation  .  .  .  you’ll  find  that  a  visit  to 
this  fact-filled  exposition  will  bring  you  up-to-date 
on  the  latest  developments  that  have  been— and 
will  be— affecting  your  everyday  business. 

SEE  more  than  200  informative  displays  covering 
recent  progress  in  air  handling  and  treating  equip¬ 
ment,  as  well  as  refrigeration. 

MEET  more  than  1000  technical  representatives 
of  the  leading  manufacturers  in  your  industry. 
DISCUSS  with  them  how  their  new  products  can 
lead  to  bigger  profits  for  you. 

COMPARE  and  judge  at  first-hand  the  relative 
merits  of  competitive  products. 

DECIDE  which  of  them  can  best  suit  your  needs. 


2njcLS(ruXhu/e^ 


HEATING  A  AIR-CONDITIONING  EXPOSITION 

Managamwit:  Intarnatlonal  Exposition  Company,  Inc. 

4(0  Laxington  Ava.,  Naw  York  17,  N.  Y. 
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STATEMENT  REoriRED  BY  THE  ACT  OF  AUGUST  24,  1912, 
AS  AMENDED  BY  THE  ACTS  OF  MARCH  3.  1933,  AND  JULY 
2,  1946  (Title  39,  Unite<l  Slates  Code,  Section  233)  SHOWING  THE 
OWNERSHIP,  MANAGEMENT.  AND  Cl  RCl’I.ATION  OF 
“AIR  CONDITIONING  HEATING  AND  VENTILATING” 
published  monthly  at  East  Stroudsburi;,  Pennsylvania  for  October  1, 
1959. 

1.  The  names  and  ad  Iresses  of  the  publisher,  editor,  manaKinK  editor, 
and  bu.siness  manatters  are’ 

I’ublisher,  The  Industrial  Press,  93  Worth  St,  New  York  13,  N.  Y. 
Editor,  Clifford  Strock,  93  Worth  Street,  New  S’ork  13,  N.  Y. 

Manat{inft  etlitor.  None. 

Business  manatters,  Robert  B  Luebars.  E  Igar  .\.  Becker,  Harol  1  L. 
Gray,  all  of  93  Worth  St.,  New  York  13,  N.  Y. 

2.  The  owner  is: 

The  Industri.al  Press,  93  Worth  St.,  New  York  13,  N.  Y.;  Rol)crt  B. 
I.uehars,  93  Worth  St.,  New  York  13,  N.  Y.:  Edgar  .V  Becker,  93  Worth 
St.,  New  York  13,  N.  Y.;  Harold  L.  Gray.  93  Worth  St..  New  York  13, 
N.  Y. ;  Charles  O.  Herb,  93  Worth  St.,  New  York  13,  N.  Y.;  Suno  EL 
Larson,  93  Worth  St..  New  York  13,  N.  Y.;  Walter  E  Robinson,  93  Worth 
St.,  New  York  13,  N.  Y. ;  Clifford  Strock,  93  Worth  St.,  New  York  13, 
N.  Y.;  Franklin  D.  Jones.  14  Washington  Place  E.,  New  York  3,  N.  Y.; 
David  D.  Ketchum.  38  Mill  Roa<l,  F'almouth.  Mass.;  Helena  E.  Oberg, 
65  •  82nd  Street.  Broi>klyn  9,  N.  Y.;  John  T.  Urban,  8  Craigie  Circle, 
(  ambridge  38,  Mass.;  Ei<lgar  L.  Becker,  Nominee  for  Nanev  Jane  Becker, 
Su.san  I..ouise^  Becker  and  Donald  Ixniis  Becker,  714  Wellington  Rd., 
Ridgewood.  N.  J.;  Montclair  National  Bank  Si  Trust  Companv  and  R.  P. 
Luchars,  Trustees  (Beneficiaries  Unknown),  Upper  Montclair,  N.  J.; 
.Montclair  National  Bank  fit  Trust  Company  ami  Kenneth  D.  Ketchum, 
Trustees  (Beneficiaries  I’nknown),  Ui)per  Montclair,  N.  I.;  Lee  W. 
Noyes,  Guardian  for  Susan  Yarnall  I’rban,  Greensboro,  Vt.;  Lee  \\’. 
Noyes,  Trustee  U/W  of  Robert  L.  Urban,  Greensl)oro,  Vt. 

3.  The  known  bondholders.  mortg.agees,  and  other  security  holders  own¬ 
ing  or  holding  1  jiercent  or  more  of  total  amount  of  lionds,  mortgages,  or 
other  securities  are: 

Dorothy  B.  Baldwin,  420  Clinton  Ave..  Brooklyn  38.  N.  Y. ;  Franklin 
I).  Jones,  14  Washington  Place  E^ast,  New  York  3,  N.  Y. ;  Helen  L. 
Ketchum,  231  King  St..  Coh.asset,  Ma.ss. ;  Robert  B.  Luchars,  93  Worth 
St.,  New  York  13,  N.  Y.;  Wilbert  .X.  Mitchell,  28  Harlow  Ro.ad.  Spring- 
field,  Vt.;  Henry  V.  Oberg,  6825  .VImansa  St.,  Coral  Gables.  Fla.;  Ann 
Pelletier,  116  Pinehurst  .Vve..  New  York  33,  N.  Y.;  Elizabeth  Y.  L'rban, 
38  Lakeview  Road,  Asheville,  N.  C. 

4.  P.aragrai>hs  2  and  3  include,  in  cases  where  the  stockholder  or 
security  holiler  ap|>ears  ujKm  the  books  of  the  company  as  trustees  or  in 
any  other  fiduciary  relation,  the  ’nme  of  the  i)er>on  or  corporation  for 
whom  such  trustee  is  .acting:  also  the  statements  in  the  two  paragraphs 
show  the  affiant’s  fu'l  knowleilge  and  belief  as  to  the  circumstances  ami 
conditions  under  which  stoikhoblers  and  security  holders  who  do  not  ap|>ear 
uixm  the  books  of  the  companv  as  trustees,  hold  stock  and  securities  in  a 
ca|iacity  ether  than  that  of  a  buia  fide  owner, 

E-DG.\R  .\.  BEXKER,  Business  Manager 
Sworn  to  and  subscribed  before  me  this  17th  day  of  September,  1959. 

ALEXANDER  LOYKA 

Notary  Public,  State  of  New  York,  No.  31-7611350.  (Qualified  in  New 
York  County.  Commission  expires  March  30,  19(>0. 


Plow  in  Sewers 

In  the  September  1959  Reference  Data  Sheet  on  cal¬ 
culating  flow  in  sewers  there  appears  the  following: 
“Slojie  is  the  length  of  conduit  divided  by  loss  in  eleva¬ 
tion,  or  520/2.70  —  0.0052  ft  per  ft.”  This  should  have 
lieen  “Sloj)e  is  the  loss  in  elevation  divided  by  the  length 
of  conduit,  or  2.70/520  =  0.0052  ft  [>er  ft.” 


WHAT  READERS  SAY 

Condensation  and  Fog 

Editor.  Aip.  Conditioning.  Heating  and  Ventilating: 

The  article  bv  M.  J.  Williams  on  Design  and  Cost  Data 
for  Ice  Rinks  in  your  October,  1959  issue  is  another  good 
reference  source  when  designing  installations.  I  would, 
however,  like  to  make  a  comment  on  the  section.  Con¬ 
densation  and  Fog  Problem,  on  page  86. 

The  statement  is  made  “To  overcome  this  problem,  it 
is  necessary  to  install  dehumidifier  units  to  remove  the 
moisture  fr(>m  the  air  and  lower  the  dew'  point  tempera¬ 
ture  of  air  in  the  rink  below  the  temperature  of  the  ice 
surface  and  structural  members.”  It  is  not  necessary  to 
lower  the  dew  point  below  the  temperature  of  the  ice  to 
avoid  fog.  It  would  be  necessary  to  have  the  dew  point 
of  the  air  surrounding  the  beams  below  the  temperature 
of  the  beams  to  avoid  condensation.  This  condensation 
on  the  roof  structural  members  might  be  caused  by  their 

(Concluded  on  page  138) 
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TO  HELP  YOU  IN  YOUR  WORK 


High 

Temp®****”**^ 

Water 

Systems 


DO  YOU  DESIGN  HEATING  SYSTEMS? 

Save  time,  save  work.  Keep  up-to-date  with  the  developments 
in  your  field  with  authoritative  references  like  tiiese. 

HANDBOOK  OF  AIR  CONDITIONING,  HEATING  AND  VENTILATING. 
Edited  by  Clifford  Strock.  1094  pages,  SIS  tables,  598  illustrations.  A  wealth  of 
working  data  for  design  engineers  in  air  conditioning,  heating,  ventilating,  piping 
and  plumbing  and  related  fields.  Solves  work  problems  with  easy-to-find,  dependable 
information.  347  pages  are  devoted  to  heat  and  heat  transmission  and  cover  subjects 
such  as:  fuels  and  combustion;  heat  transfer  by  radiation,  convection  and  conduction; 
climatic  data  and  maps;  winter  design  temperatures;  the  degree-day;  heat  loss 
estimating;  window  condensation;  steam  and  hot  water  systems;  boiler  ratings; 
service  hot  water  supply  systems;  flash  steam  calculations;  warm  air  heating.  $13.00 

HIGH  TEMPERATURE  WATER  SYSTEMS.  By  Owen  S.  Lieberg.  224  pages,  109 
illustrations.  The  principles,  design,  operation  and  economics  of  high  temperatnrc 
water  systems  (HTW).  Contains  the  odginal  design  data,  tables,  graphs  and  speci¬ 
fications  used  successfully  in  some  of  the  largest  systems  now  in  operation.  The  ideal 
working  guide  features  a  step-by-step  procedure  for  the  design  of  a  typical  HTW 
system.  It  covers:  pressurization;  selection  of  pumps,  boilers  and  valves;  piping; 
controls;  space  and  process  heating  with  HTW;  applications;  and  an  entfa«  specific^ 
tion  for  an  HTW  boiler  and  auxiliaries.  $6.50 

DESIGN  OF  HEATING  AND  VENTILATING  SYSTEMS.  By  F.  W.  Hutct>inson. 
320  pages.  96  full-page  working  charts  give  direct  solutions  to  problems  of  heating 
and  ventilating  involving  load  determination,  duct  design,  panel  heating,  solar 
heating  and  combustion  analysis.  Explanatory  text,  design  examples  and  solutions 
accompany  each  chart.  DESIGN  OF  AIR  CONDITIONING  SYSTEMS.  236  pages. 
By  the  same  author.  Treats  the  problems  of  cooling  in  the  same  manner  as  its 
companion  book.  Features  1 1 S  full-page  working  charts  that  solve  air  conditioning 
design  problems  directly.  Like  DESIGN  OF  HEATING  AND  VENTILATING 
SYSTEMS,  background  text,  examples  and  solutions  accompany  each  chart. 

Each  book  $7.00,  set  of  both  $12.30 

WINTER  AIR  CONDITIONING.  By  S.  Konzo,  J.  R.  CarroB  and  H.  D.  Bareithcr. 
640  pages,  300  illustrations.  Explains  the  why  and  how  of  controlled  distribution 
of  heat  and  humidity  in  small  buildings  and  homes.  Covers:  temperature  scales,  how 
to  read  tables  and  curves,  heating  plans,  house  construction,  heat  loss  calculations, 
heat  generation,  boilers,  furnaces,  radiators,  convectors,  and  all  types  of  warm  air 
and  hydronic  systems.  Includes  such  working  data  as  heat  loss  factors  for  varioas 
walls;  degree-days;  how  to  estimate  fuel  consumption;  duct  design;  and  much  more. 
Tells  how  to  tailor  systems  to  the  needs  of  individual  buildings.  SUMMER  AIR 
CONDITIONING.  560  pages,  266  illustrations.  By  the  same  authors.  This  basic 
what-how-and-why  book  on  residential  air  conditioning  is  a  training  and  reference 
book  for  all  who  design,  sell,  install,  or  operate  air  conditioning  systems  and  equip¬ 
ment  for  houses  and  small  buildings.  Like  its  companion  volume,  it  contains  exercisM 
for  each  chapter  to  help  check  reader’s  understanding. 

Each  bMk  $8.00,  set  of  both  $15.00 

RADIANT  HEATING.  By  T.  Napier  Adlam.  Second  Edition.  504  pages,  337 
illustrations.  Contains  basic  information,  design  formulas  and  working  data  includ¬ 
ing  a  step-by-step  procedure  for  designing  effective  systems.  All  formulas  have  been 
reduced  to  simplest  terms  and  are  accurate  for  all  practical  requirements.  Simple, 
easy-to-use  charts  give  most  of  the  essential  design  data  without  calculation.  $6.00 

SNOW  MELTING.  By  T.  Napier  Adlam.  224  pages,  189  illostrations.  The  steps 
in  planning,  designing,  building  and  operating  snow  melting  systems  of  all  sizw 
and  types  are  covered.  Time-saving  charts,  tables  and  graphs  give  all  the  necessary 
data,  and  simplify  every  step.  $4 JB 
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Q  Please  send  me  the  books  lasted  below.  I  enclose  payment  in  full.  Send  books  postpaid. 
(Orders  from  foreigr  countries  —  except  Conodo  —  must  be  accompanied  by  payment  in 
full  plus  50(  per  book,  postage  and  handling  charges.) 

Q  Send  books  under  Fivt-  Day  Free  Inspection  Plan  and  Q  Bill  me  Q]  Bill  company. 
(Postage  chorges  of  15(  per  book  will  be  added.) 


Nome . Company . 

Company  Address . . . . . . 

City . . . Zone _ State _ 

Home  Address . . . 

(Fill  in  bottom  line  only  if  you  wont  books  sent  to  your  home.) 
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MAGNI-CHEK 

A  SPUN  END  CHECK  VALVE 
AND  STRAINER  COMBINATION 


PROVED  ON  THOUSANDS 
OF  PRODUCTION  LINE 
INSTALLATIONS! 


DBSION 

... 

AU  ONf.niCil 
A  iMiilt-iii  (Mint  thot'a 
«lwcnr<  In  f»r  potl- 
tiv«  ••sling  snd  fssU 
prssf  o«Mnibly. 


6  «iz«t  now  avail* 
obl«. 

’AMVb’ondlH* 

O.D.S. 


Tht  "250"  has  all  ths  proved  Liquid  Eye  advantages  phu 
these  newly  engineered  features: 

•  smoller  mere  compact,  simplified  design. 

•  preformed  copper  extension  eliminates  need  for  sepcK 
rate  gaskets>^oelproof  installation. 

•  complete,  self>centained,  economy  unit. 


Writ*  today  for  eaMof  E-S7  cavorlaf  tko  cemplat*  Allln  IIm. 


Magni'Chek  is  a  non*eIectric 
magnetically  operated  check 
valve,  so  finely  calibrated  that  a 
fraction  of  an  ounce  of  pressure 
will  open  the  passage  permitting 
a  smooth  flow  without  the  usual 
pressure  drop.  Since  no  springs 
are  used  back  pressure  is  at  a 
minimum. 

CHffCfC  THiSl  rtATURtS 

e  Built-in  Monel  Strainer 
e  Lifetime  Alnico  Magnet 
•  Maximum  Flow 
o  Minimum  Back  Pressure 
o  Not  Affected  By  Soldering  Heat 

This  valve  is  also  available 
without  the  strainer,  and  both 
types  are  stocked  in  the  fol¬ 
lowing  sizes:  Vi",  Vi", 

Yg"  and  Special  size  inlet 
and  outlet  connections  can  be 
made  to  your  specifications. 

Sond  for  llhttrafod  Catalog 


U.S  rAT.NO.  2,«<6,07I 


Dept.  V-12 


(Concluded  from  page  136) 

temperature  being  lower  than  that  of  the  dew  point  out¬ 
doors  and  any  ventilation  air  would  then  cause  condensa¬ 
tion.  In  such  a  case,  dehumidification  as  described  would 
be  required. 

The  other  possibility  is  that  the  structural  members 
may  be  rather  cold  because  of  a  low  outside  temperature 
and  the  moisture  output  of  the  occupants  may  have  raised 
the  interior  dew  point  to  an  objectionable  level.  In  this 
case,  outside  air  should  be  brought  in  and  slightly  heated 
before  being  blown  across  the  roof  structure.  This  may 
be  simpler  than  dehumidification  to  such  low  tempera¬ 
tures  with  frosting  of  the  coils  resulting. 

The  requirements  for  eliminating  fog  over  the  ice 
surface  are  explained  on  page  57  of  the  article  “Eliminat¬ 
ing  Man  Made  Fog”  in  the  December,  1958  issue  of 
Air  Conditioning,  Heating  and  Ventilating. 

I  believe  these  comments  might  add  to  the  value  of  a 
good  article. 

Worthington  Corporation 
A.C.  &  R.  Division 

M.  A.  Ramsey 
Consulting  Engineer 

A  copy  of  Mr.  Ramsey’s  letter  was  sent  to  Mr.  Williams 
so  that  he  could  comment  on  the  points  brought  up  for 
discussion.  The  reply  by  Mr.  Williams  follows: 

I  will  have  to  admit  that,  for  some  reason  or  other,  1 
had  not  read  Mr.  Ramsey’s  article  appearing  in  the 
December,  1958  issue  of  Air  Conditioning,  Heating 
AND  Ventilating  magazine.  Since  receiving  your  letter, 
I  read  this  article  and  find  it  very  interesting  and  in¬ 
formative.  I  can  see  that  the  fogging  problem  can  be 
overcome  by  simply  introducing  outdoor  air  and  reheat¬ 
ing  it  during  the  winter  months.  However,  as  there  is  a 
tendency  to  operate  public  skating  rinks  during  early 
fall  and  late  spring,  and  some  owners  plan  to  operate  ice 
rinks  during  the  summer  months.  I  had  in  mind  the 
operation  of  rinks  during  the,«  periods  when  writing  this 
paragraph  in  my  article.  I  ata  still  of  the  opinion  that 
during  such  seasons  of  the  year,  that  dehumidification 
would  be  desirable.  Reheating  outdoor  air  in  the  summer 
would  have  a  tendency  to  overheat  the  space  occupied 
by  the  spectators  and  create  ^n  uncomfortable  condition. 

;  M.  J.  Williams 

Application  Engineering  Dept. 

The  Trane  Co. 

La  Crosse,  Wis. 


COMING  EVENTS 

Where  listed,  names  or  titles  of  individuals  are 
those  from  whom  further  information  is  available 

ASHRAE  MEETING— Semi  -annual  meeting  of  the  American  Sodety 
of  Heating,  Refrigerating  and  Air-Conditioning  Engineers,  and  the 
2nd  Southwest  Heating  and  Air-Conditioning  Exposition,  sponsored 
by  ASHRAE,  In  Dallas,  Tex.  The  meeting  will  be  at  the  Baker  and 
Adolphus  Hotels,  and  the  Exposition  in  the  Memorial  Auditorium. 

Secretary  of  the  Society,  62  Worth  St.,  New  York  13,  N.  Y . 

. . KBRUARY  1-4,  TWO. 

ISA  INSTRUMENT-AUTOMATION  EXHIRIT— ISA  Instrument- 
Automation  Conference  and  Exhibit,  at  the  Houston  Coliseum, 
Houston,  Tex.  W.  H.  Kushnick.  executive  director.  Instrument  Society 
of  America,  313  Sixth  Ave.,  Pittsburgh  22,  Pa . 

. FEBRUARY  1-5,  1960. 
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LUiRICATIOM  SYMPOSIUM— >ASME  Lubrication  Symposium,  at 
tti»  Engineering  Societies  Building,  New  York,  N.  Y.  Secretary, 
American  Society  of  Mechanical  Engineers,  29  W.  39th  St.,  New 
York  18,  N.  Y . MARCH  14-15,  H*0. 

CORROSION  fNGINEERS  SHOW— Annual  conference  and  corro¬ 
sion  show  of  the  National  Association  of  Corrosion  Engineers,  at 
the  Dallas  Memorial  Auditorium,  Dallas,  Tex.  Secretary  of  the 
Association,  1061  M  &  M  Building,  Houston  2,  Tex . 

. MARCH  14-lt.  IWO. 

FIRST  NATIONAL  ELECTRIC  HOUSE  HEATINO  EXPOSITION. 

sponsored  by  the  National  Electrical  Manufacturers  Association,  at 
the  Sherman  Hotel,  Chicago.  R.  D.  Smith,  secretary  of  the  Asso¬ 
ciation,  155  East  44th  St.,  N.  Y.  17,  N.  Y . MARCH  21-23, 1T50. 


AMERICAN  POWER  CONFERENCE— 22nd  annual  American 
Power  Conference,  sponsored  by  Illinois  Institute  of  Technology,  in 
cooperation  with  many  technical  societies  and  educational  institu¬ 
tions,  at  the  Hotel  Sherman,  Chicago,  III.  R.  A.  Budenholzer,  con¬ 
ference  director.  Mechanical  Engineering  Department  of  the  Insti¬ 
tute,  3300  Federal  St.,  Chicago  16,  III . MARCH  25-31,  1940. 


GAMA  MEETING— ’Annual  Meeting  of  the  Gat  Applianco  Manu¬ 
facturers  Association,  at  The  Greenbrier,  White  Sulphur  Springs, 
West  Va.  H.  Leigh  Whitelaw,  managing  director  of  the  Association, 
60  E.  42nd  St.,  New  York,  N.  Y . MARCH  30-APRIL  1,  1940. 

NUCLEAR  CONGRESS— Sixth  Nuclear  Congress,  sponsored  by  the 
Engineers  Joint  Council  and  the  Instrument  Society  of  America,  to 
be  held  in  New  York  City.  Headquarters  to  be  announced  later. 
Director  of  Technical  and  Educational  Services,  ISA,  313  Sixth  Ave., 
Pittsburgh  22,  Pa . APRIL  3-0,  1940. 

OHI  EXPOSITION  AND  CONVENTION— 23rd  National  Oil  Heat 
and  Air  Conditioning  Exposition,  at  the  New  York  Coliseum,  held 
concurrently  with  the  28th  annual  convention  of  OHI,  at  the  Park- 
Sharaton  Hotel,  New  York  City.  Secretary,  Oil  Heat  Institute  of 

America,  Inc.,  500  Fifth  Ave.,  New  York  36,  N.  Y . 

. APRIL  4-7,  1940. 


RRI  SPRING  CONPERENCE^Building  Research  Institute  Spring 
Conference  at  Statler  Hilton  Hotel,  New  York,  N.  Y.  Harold  Horo¬ 
witz,  Assistant  Director  for  Technical  Programs,  Building  Research 
Institute,  2101  Constitution  Ave.,  Washington  25,  D.  C . 

. APRIL  19-21,  1940. 


ASME-SAM  CONFERENCE— ASM  E-SAM  Management  Confer¬ 
ence,  at  the  Statler  Hilton  Hotel,  New  York,  N.  Y.  Secretary, 
American  Society  of  Mechanical  Engineers,  29  W.  39th  St.,  New 
York  18,  N.  Y . APRIL  21-22,  194a 

WELDING  SOCIETY  MEETING— 41st  Annual  Meeting  and  Weld¬ 
ing  Exposition  of  the  American  Welding  Society  in  Cos  Angeles 
Calif.  Headquarters  to  be  announced  later.  A.  L  Phillips,  secretan 
of  the  Society,  33  W.  39th  St.,  New  York  18,  N.  Y . 

. APRIL  25-29,  1940 


WESTERN  EXPOSITION— Third  Western  Air  Conditioning,  Heat¬ 
ing,  Ventilating  and  Refrigeration  Exhibit  and  Conference,  Shrine 
Exposition  Hall,  Los  Angeles,  Calif.  F.  J.  Tabery,  exhibit  manager. 
3443  S.  Hill  St.,  Los  Angeles  7,  Calif,  Exhibit  sponsored  by  Western 
Air  Conditioning  Industries  Association . APRIL  27-30,  1940. 

METAL  EXPOSITION  A  CONGRESS— 2nd  Southwestern  Metal 
Exposition  &  Congress,  at  State  Fair  Park,  Autonriobile  Building, 
Dallas,  Tex.  C.  L.  Wells,  exposition  manager,  American  Society  for 
Metals.  7301  Euclid  Ave.,  Cleveland  3.  Ohio . MAY  9-13,  1940. 

ISA  CONFERENCE  AND  EXHIRIT— ISA  Instrument-Automation 
Conference  and  Exhibit,  at  Brooks  Hall,  San  Francisco,  Calif.  W.  H. 
Kushnick,  executive  director  of  the  Instrument  Society  of  America 
313  Sixth  Ave.,  Pittsburgh  22,  Pa . MAY  9-13,  1940. 

DESIGN  ENGINEERING  SHOW— ASM  E  Design  Engineering  Con¬ 
ference  and  Show,  at  the  Statler  Hilton  Hotel,  New  York.  N.  Y. 
Secretary,  American  Society  of  Mechanical  Engineers.  29  W.  39th 
St..  New  York  18.  N.  Y . MAY  23-24,  1940. 

(Concluded  on  page  140) 


Hydrostatic  Shock 


HOCK  CONTROl 

h-fMTamo^^ 

Here's  the  Shock  Control  that’s  been  designed  to  pro* 
vide  a  more  efficient  and  permanently  effective  method 
of  controlling  Hydrostatic  Shock  and  eliminating  Water 
Hammer  on  every  Hot  or  Cold  Water  Piping  System. 

Designed  to  last  the  life  of  the  pipfng  system  without 
failure,  .  .  .  Hydro-Trol  is  constructed  entirely  of 
stainless  steel.  Its  pressurized  design  utilizes  the 
cushioning  effect  of  both  hydraulic  and  pneumatic 
pressure  to  provide  its  unmatched  efficiency  in  ab¬ 
sorbing  and  controlling  the  pressures  of  Hydrostatic 
Shock  and  resulting  Water  Hammer  under  even  the 
most  extreme  conditions. 

Available  in  six  sizes,  Hydro-Trol  offers  a  Simplified 
Sizing  Method  that  makes  it  "PLUMB-EASY"  to  specify 
and  install  the  correct  size  on  every  job. 


FOR  FURTHER 
INFORMATION 
WRITE  FOR  YOUR 
COPY  OF  SHOCK 
CONTOl  BY 
HYDRO-TROL 
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3^ 


WiMa  Fiiawltl 

NON-SCALD 
SHOWER  VALVE 

•  Proven  superior  in  thousands  of 
installations 

•  Automatically  holds  shower 
temperature  constant 

•  No  sudden  scalds  or  chills 
regardless  of  water  pressure 

•  Built  to  last  a  lifetime . . .  only 
one  moving  part 

•  Self-cleaning  action  prevents 
clogging  —  saves  water 


SmmI  at  one#  for 
Safotymix  foMar. 


Dapt.  3-C,  ««•  C  STfUiaT.  ■OSTON  M.  BMMAOMusarrs 


SAE  MEETINO— Summer  meeting  of  the  Society  of  Automotive 
Engineers,  at  the  Edgewater  Beach  Hotel.  Chicago,  III.  Secretary  of 
the  Society.  29  W.  39th  St..  New  York.  N.  Y.  . .  .JUNE  5-10,  H40. 


l-t-R  MEETING— Annual  meeting  of  The  Institute  of  Boiler  and 
Radiator  Manufacturers,  at  the  Seaview  Country  Club,  Absecon, 
N.  J.  Secretary  of  the  Institute,  60  E.  42nd  St.,  New  York,  N.  Y. 

. WEEK  Of  JUNE  4.  1»40t 


NONA  MEETING— Annual  meeting  of  the  National  District  Heat¬ 
ing  Association,  at  Grove  Park  Inn,  Asheville.  N.  C.  Secretary  of 
the  Association,  827  N.  Euclid  Ave.,  Pittsburgh  6,  Pa . 

. JUNE  4.».  IT40. 


ASHRAE  MEETING— Annual  meeting  of  the  American  Society  of 
Heating,  Refrigerating  and  Air-Conditioning  Engineers,  Inc.,  at  Royal 
York  Hotel,  Vancouver.  B.  C.,  Canada.  Secretary  of  the  Society,  62 
Worth  St..  New  York  13.  N.  Y . JUNE  13-15,  1T40. 


ASTM  MEETING— Annual  meeting  of  the  American  Society  for 
Testing  Materials,  at  the  Chalfonte-Haddon  Hall,  Atlantic  City,  N.  J. 
Secretary  of  the  Society,  1916  Race  St.,  Philadelphia  3,  Pa . 

. JUNE  24-JULY  1.  IMO. 


CONGRESS  ON  OCCUfATtONAL  HEALTH— 13th  International 
Congress  on  Occupational  Health,  at  the  Waldorf  Astoria  Hotel, 
New  York  City.  James  W.  Muckell,  executive  secretary,  Room  415, 
527  Madison  Ave.,  New  York  22.  N.  Y . JULY  25-29,  1940. 


ISA  EXHIRIT  AND  MEETING— -ISA  Instrument-Automation  Con¬ 
ference  and  Exhibit,  in  conjunction  with  the  15th  annual  meeting,  at 
the  Coliseum.  New  York,  N.  Y.  W.  H.  Kushnick,  executive  director. 
Instrument  Society  of  America.  313  Sixth  Ave.,  Pittsburgh  22.  Pa. 

. SEfTEMRER  24-30,  1940. 


Canadian  Degrae-Days  for  October,  1959* 


1  October 

1  Cum 

ulative 

City 

1  1959  1 

Normal 

!  1959 

1  Normal 

Calgary,  Alta . 

795 

710 

1312 

1120 

Charlottetown,  P.  E.  1 

570 

550 

790 

790 

Crescent  Valley,  B.  C 

721 

680 

1150 

1010 

Edmonton,  Alta.  .  .  . 

.  .  .  872 

750 

1353 

1 190 

Fort  William,  Ont.  . 

.  .  .  775 

740 

1094 

1 1 10 

Grande  Prairie,  Alta 

915 

800 

1419 

1250 

Halifax,  N.  S . 

.  .  .  467 

469 

623 

659 

London,  Ont . 

493 

490 

640 

640 

Medicine  Hat,  Alta. 

.  ..  761 

600 

1021 

900 

Moncton,  N.  B.  ... 

603 

590 

848 

850 

Montreal,  P.  Q.  ... 

. . .  563 

550 

715 

740 

North  Bay,  Ont.  .  . . 

. ..  773 

670 

1038 

990 

Ottawa,  Ont . 

. . .  628 

580 

809 

780 

Penticton,  B.  C.  ... 

. . .  567 

520 

810 

720 

Prince  George,  B.  C. 

...  813 

750 

1314 

1210 

Quebec  City,  P.  Q. 

. . .  692 

650 

942 

940 

Regina,  Sask . 

...  941 

750 

1355 

1 120 

St.  John,  N.  B . 

.  . .  587 

590 

862 

950 

Saskatoon,  Sask.  .  . . 

. . .  952 

760 

1401 

1 140 

Timmins,  Ont . 

...  907 

780 

1253 

1 190 

Toronto,  Ont . 

...  455 

465 

576 

619 

Vancouver,  B.  C.  .  . 

...  449 

440 

702 

660 

Victoria,  B.  C . 

...  461 

410 

774 

640 

Windsor,  Ont . 

...  424 

410 

519 

530 

Winnipeg,  Man.  ... 

...  904 

686 

1211 

997 

*  These  data  arc  supplied  through  the  courtesy  of  the  Meteorological  I 

Division,  Air  Service  Branch,  Department  of 

Transport, 

Canada.  I 
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Hot  Water  Heater 


MANUFACTURING  CO 


P.  O.  BOX  875 


2  54  5  NW  1  0 


ALL 

FUNCTIONAL 

FEATURES 

PLUS 

EYE  APPEAL 
IN . 


HARRIS 


FLOATS 


WAUSAU  AIR  MOVER 


Nere’s  the  LOW  COST  Answer  to  the  Hot  Water  Problem  for  Coln-oporatod 
Laundries,  Restaurants,  Motels,  Schools,  Clinics,  Apartments,  Small  Plants 

fjVM  HEAVY-DUTY  AUTOMATIC  COMMERCIAL 


Provides  a  constant,  plentiful  supply  of  180  degree  HOT  WATER  I 
Automatic  TROUBL&FREE  operation!  Compact!  .  .  .  Quickly 
and  easily  installed  .  .  and  ABSOLUTELY  SAFE!  Amaangl^ 
efficient  and  economical.  Ask  a  Ewing  user  what  he  thinks  of  his 
Ewing  heater. 

THREE  SIZES:— 190,000— 315,000— 520,000  BTU  input.  Recov¬ 
ery  capacities  up  to  500  gallons  per  hour  at  100  degree  tempera¬ 
ture  rise.  Storage  capacities  50  to  145  gallons.  Inside  surfaces 
treated  with  metal  protective  to  assure  long  life  and  clean,  dear 
water.  Heavy  duty  magnesium  rod  incorporated  with  each  unit 

J 

Coastraeted  la  aeeerdaaca  with  raqalreaiaafs  of  A.S.M.E. 
feller  ead  fressare  Cede.  Each  haafar  It  registered  with 
Netleael  teord  et  feller  ead  fretsare  laspecters.  All 
Safety  eeatrels  listed  by  AGA. 


Lew  Origiael 
Cast! 

Eeeeeaiical 
Operatiea! 
Treable-Free 
Operatiea! 
Simple  Te 
lostall! 
Aoteoiatie 
Centrals! 


Writm  or  wiro  for 
aricot  end 
coMploto  dotoMt 


•  MOOIRN  DISI6N  —  Aluminum  Extruilons  dosignod  to 
pormit  low  outlot  volocitios  .  .  .  housing  complotoly 
woothnrproof. 

•  NO  UNSIGHTLY  CUU  MOUNTINGS  —  Point  of  Dii- 
chorgo  uiod  In  dosign  maJiM  unsightly  curb  mountings 
unnocossary. 

•  MOM  RIGID  WHIRL  SUSKNSION  —  Uniqu*  boaring 
arrangamont  placos  fan  whaal  cantor  of  gravity  ba- 
twaan  tha  baarings  providad,  mora  rigid  whaal  suspan- 
sion  systam  .  .  .  baaring  wall  also  adds  rigidity. 

•  NO  INUrr  OtSTRUCTIONS  —  Air  strham  Is  fraa  of  all 
bracas,  cross  mambart  and  othar  obstructions  which 
produca  turbulonca  and  nolsa. 

•  IMY  ACeiSS  FOR  SIRVICING  AND  LURRICATING 
Soarings  ara  accoulbla  for  aasy  lubricating.  Baarings 
dasignad  for  bait  drhra  application;  totally  anclosad 
datignad  for  long  lifa  .  .  .  nMtor  (ball  baaring  motor 
and  axploslon  proof  also  availabla). 

Write  for  new  catelog,  complete  details  and  specifi' 
cations. 


SCHOFIELD  •  WISCONSIN 


I4i 
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a  quirt  answer 
to  noisy  ppig... 


QUIET- 

^  LJ  0  *  t  1 


Integral  molded  rubber 
flanges  keep  entire  hose 
leng^  flexible  .  .  .  eliminate 
gaskets.  Steel  backup  rings 
distribute  bolt  pressure. 


Style 

RFE— 


REINFORCED  FLEXIBLE  RUBBER  PIPE  SECTIONS 

Conapletely  isolate  pipe  lines  from  pumps, 
centrifugal  compressors,  condensing  units, 
water  millers  end  cooling  towers.  Quiet- 
Flex  rubber  pipe  connections  will  withstand 
working  pressures  up  to  2S0  psi  .  .  .  con¬ 
tinuous  operating  temperatures  up  to  250° F. 


Write  fer  detcri|»tive 
telletie  RPP.10  eed  VI- 
bretlee  Eegleeerlefj 
Dote  teeh. 


Style  MM— 

Brass  fitted 
couplings  with 
male  pipe  threads  provide 
leak-proof  connection  with 
uniform  full  flow  area. 

Stock  sizes — %"  through  4" 
diameter  in  lengths  12" 
through  36”. 


Rtertseetatim 


If  it's  a  neist  or 
vibration  Brobicei, 
Bet  the  ri|ht  answer 
—  quick  —  froei 
in  Principal  CiUts 


VIBRATION  MOUNTINGS.  INC. 
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Classiiied  Adveitising 


Sold  at  $12  per  single  column  inch. 


LOCATE  AND  CORRECT  FAULTS  IN  CIRCUITS 

Expert  Describes  Tested  Procedures 
In  Testing  and  Troubleshooting 

Let  an  expert  explain  how  to  locate  and  correct  faults  in  circuits  of  all 
kinds.  Just  look  at  the  table  of  contents  below  for  a  listing  of  the  topics 
it  covers  in  detail.  Electrical  Testing  and  Troubleshooting  is  written  in  an 
easy-to-understand  manner.  Only  a  basic  knowledge  of  simple  arithmetic  is 
necessary  to  use  and  comprehend  the  principles  and  procedures  set  forth. 

All  of  the  troubleshooting  procedures  described  have  been  teued  in  the 
Held,  and  have  been  proved  to  be  great  time-savers,  especially  for  locating 
obscure  sources  of  trouble.  Most  of  these  tests  can  be  performed  with  the 
equipment  isolated  from  the  power  line — current  is  supplied  by  dry  cells 
or  residual  magnetism — for  greatest  safety. 

Send  for  your  copy  today.  200  Pages,  100  Illustrations.  $9.00. 

To  order,  use  coupon  below  or  circle  letter  G  on  postcerd,  lest  pege. 


i  EIECTRICAL 

I  testing  at"! 

;  THOliBltSHOOriKG 


CONTENTS 

Electrical  Symbols  and  Drawings 

Analyzing  and  Charting  Controller  Operation 

Troubleshooting  Test  Equipment 

Insulation  Testing 

Locating  Grounds 

Electromagnet  Windings 

D-C  Machine  Windings 

Single-Phase  Transformers 

Phase  Sequence 

Polyphase  Transformers 

Polyphase  Induction  Motors 

Synchronous  Machines 

Power  Cable  Faults 

Bearing  Lubrication 


THE  INDUSTRIAL  PRESS,  IS  Wtilh  Strt«t,  N«w  T«rk  IS,  N.  T. 

Please  send  me . copies  of  Electrical  Testing  and  Troubleshooting 

□  Check  or  money  order  is  enclosed.  Send  book(s)  postpaid. 

□  Send  book(s)  and  invoice,  including  postage.  I  will  pay  within  five  days 
if  I  decide  to  keep  the  book(s). 

□  Bill  me  □  Bill  company 

Name  . . . ; . 

Company  . 

Company  Addreu .  . 

City . Zone  . . .  .State  ...... 

Home  Address .  . .• . 

(Please  All  in  if  you  want  bock  sent  to  y«  ur  home)  ACHAV  12/59 
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Air  Conditioned  Brooks  Memorial  Union 


Brookt  Memorial  Union  is  the  hub  of  many  Marquette  University 
activities — professional  meetings  and  conferences  attracting  a  nation^ 
audience,  exciting  school  dances,  excellent  food  facilities  in  the  cafeteria, 
snack  bar  and  private  dining  rooms.  One  key  to  its  year>’round  popu* 
larity  and  usefulness  is  the  air  conditioned  comfort  provided  by  the 
Vilter  installation  on  this  Milwaukee  Campus. 

To  provide  adequate  air  conditioning  on  a  conservative  appropri- 
ation  and  to  minimize  yearly  operating  expenses,  the  system  was  laid 
out  to  provide  alternating  zone-load  cooling  based  on  a  "traffic  flow" 
and  usage  pattern.  During  normal  occupancy  the  entire  Union  is 
cooled.  However,  at  peak  loads  only  part  of  the  conditioned  space  in 
B^X)oks  Memorial  is  cooled  at  one  time.  As  the  peak  occupancy  load 
shifts  from  cafeteria  and  grill  to  the  ballroom-conference  room,  the 
air  conditioning  is  also  shifted.  Results  of  operating  in  this  manner 
have  been  highly  satisfactory. 

Vilter  equipment  furnished  on  this  job  included  two  8-cylinder 
VMC  compressors;  VXF  Freon  evaporative  condenser;  Freon  liquid 
receiver;  heat  exchanger,  cooling  coih,  motors,  and  controls. 

“Very  satisfactory  performance  with  only  routine  maintenance," 
is  the  praiseworthy  comment  by  Marquette  University  officials. 

Let  Vilter  help  you  with  your  air  conditioning  and  refrigeration 
requirements. 

UMl*  far  Him*  halirfHl  bwIMint  !•:  Hm  Viltar  Monufocturins  Campcmy 
Oapl.  O-t04,  2217  S.  Pint  Siraat,  MilwmiliM  7,  Witcensin 
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PRESSURE  REGULATORS  . 

for  commercial,  industrial  and  institu¬ 
tional  application  have  been  made  by 
Watts  Regulator  Co.  for  over  82  years. 
Two  feeders  are  <^ered. 

Inside  Front  Cover  Item  200 


STEAM  TRAP  CAPACITY . 

is  the  subject  of  an  informative  ad  by 
Armstrong  Machine  Works.  Additicmal 
information  on  trap  capacity,  selection 
and  installation  is  offered  in  48-page 
steam  trap  book. 

Page  1  Item  201 


TIME-SAVING  FITTINGS  . 

are  available  from  The  American  Brass 
Co.  There  is  a  “right”  Anaconda  fitting 
for  every  connection  and  they  are  listed 
in  a  catalog  which  is  available. 

Page  2  Item  202 


COOUNG  COILS  . 

and  heating  coils  from  Aerofin  Corp. 
were  installed  in  Western  Electric  Com¬ 
pany’s  new  Merrimack  Valley  works. 
They  permit  ample  heat  exchange  ca¬ 
pacity  in  limited  space.  Information  is 
available. 

Page  5  Item  203 


NO-LOSS  STEAM  TRAPS . 

from  Hoffman  Specialty  Mfg.  Corp.  in¬ 
corporate  design  features  which  assure 
both  effective  and  economical  removal  of 
condensate  from  steam  lines  and  equip¬ 
ment:  low,  medium,  and  high  pressure 
thermostatic  traps  with  renewable  ther¬ 
mostats  and  valve  seats;  float  and  ther¬ 
mostatic  traps;  inverted  bucket  traps. 
Catalogs  are  offered. 

Page  7  Item  204 


DUAL  DUCT  AIR  MIXING  UNITS . 

are  the  flexible,  econmnical  answer  to 
your  floor-by-floor  air  distribution  prob¬ 
lems.  Ad,  third  of  a  series  by  Buensod- 
Stacey,  illustrates  this  fact.  Information 
is  available. 

Page  9  Item  205 


COPPER  FITTINGS  . 

from  Nibco  are  strong  where  it  counts. 
These  fittings  are  stronger  than  the  tube 
they  join.  Catalog  is  available. 

Page  11  Item  206 


PRESSURE  AND  TEMPERATURE  . 

controls  from  Allen-Bradley  provide 
longer  life,  lower  differentials,  and  at¬ 
tractive  appearance  for  air  conditioning 
and  refrigeration  applications.  Informa¬ 
tion  is  available. 

Page  13  Item  207 


COPPER  TUEING  LINE . 

available  from  Reading  Tube  includes: 
Lektroneal  copper  tube;  Lektroseal  cop¬ 
per  refrigeration  tube;  Readi-Fin  finned 
copper  tube;  and  Mackenzie  Walton  pre¬ 
cision  copper  tube.  Also  commercial 
copper  tube,  red  brass  and  copper  pipe. 
Information  is  available. 

Page  15  Item  208 


FIVE-WAY  HEATERS . 

made  by  Reznor  Mfg.  Co.  are  demanded 
by  tough  buyers  to  project  heat  where 
needed  on  difficult  jobs  with  no  waste. 
Information  is  available. 

Page  16  Item  209 


MOISTURE  INDICATOR  . 

from  Sporlan  Valve  Co.  takes  the  guess¬ 
work  out  of  servicing  refrigeration  equip¬ 
ment.  A  single  green  dot  indicates  when 
system  is  dry;  a  full-view  sight  glass 
shows  if  the  system  is  fully  charged. 
Bulletin  is  erffered. 

Page  17  Item  210 


FIRER  GLASS  INSULATION . 

products  provide  tr^  thermal  and  acous¬ 
tical  control,  and  help  you  save  installa¬ 
tion  time.  Products  include  duct  insula¬ 
tion,  duct  liner,  and  pipe  insulation.  In¬ 
formation  is  erffered  by  Pittsburgh  Plate 
Glass  Co. 

Page*  18-19  Item  211 


STEEL  FIFE . 

bearing  USS  National  brand  is  providing 
27,000  feet  of  heat  at  the  U.  S.  Air  Force 


Academy  near  Colorado  Springs,  Colo. 
Information  is  available. 

Page  20  Item  212 


SUFER-9UIET  lALL  SEARINGS . 

from  The  Fafnir  Bearing  Co.  applied  to 
the  blower  shaft  mountings  of  the  Len¬ 
nox  Landmark  year-round  conditiemer 
provide  whisper  quiet  service  which  is 
as  much  a  comfort  feature  as  the  “made 
to  measure”  heating  and  cooling.  Bul¬ 
letin  is  available. 

Page  21  Item  213 


HIGH-VELOCITY  FILTERS  . 

from  Cambridge  Filter  Corp.  were  se¬ 
lected  for  the  new  Equitable  Life  As¬ 
surance  Society  building.  Filters  are  high¬ 
ly  efficient  on  atmospheric  dust.  Bulletin 
describes  them. 

Pages  22-23  Item  214 


FLUMSING  SRASS  GOODS . 

for  Bridgeport  Brass  Co.  will  be  produced 
in  a  million-dollar  modem  plant  which 
is  designed  to  make  efficient  use  of  auto¬ 
mation  techniques  and  equipment.  In¬ 
formation  on  the  resulting  quality  line 
of  products  is  available. 

Pages  24-25  Item  215 


NEW  AIR-COOUD  CONDENSERS  .... 

from  Buffalo  Forge  Co.  offer  trouble-free 
operation.  They  are  a  sound  engineer¬ 
ing  choice  for  your  problem  air  con¬ 
ditioning  installation.  Informatioo  is 
available. 

Page  27  Item  216 


WITH  GAS  AIR  CONDITIONING . 

from  York  Corp.,  our  boilers  keep  us 
cool  all  sununer.  So  states  Preddent 
Mather  of  the  Allen  Manufacturing  Co., 
makers  of  hex-socket  screws.  Informa¬ 
tion  is  available. 

Pages  28-29  Item  217 
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PMPABBICATID  INSULATiD  PIPING  . . 

from  Ric-wiL  was  specified  and  installed 
for  the  underground  piping  system  at 
award-winning  Linton  High  School.  In¬ 
formation  is  available. 

Page  30  Item  218 


NIW  HIATING  PUMP . 

has  vertical  close-coupled  pump  and 
motor  unit  bolted  to  receiver.  Receiver  is 
cast  iron  for  long  wear.  Low  returns. 
Quiet  operation.  Comes  completely  as¬ 
sembled.  Bulletins  are  available  from 
Skidmore  Corp. 

Page  31  Item  219 


COPPIB  DBAINAGE  UNES . 

by  Revere  were  used  instead  of  cast  iron 
at  Clark  County  Memorial  Hospital, 
Jeffersonville,  Ind.,  and  money  was  saved. 
Information  is  available. 

Page  32  Item  220 


INDIVIDUAL  BOOM  CONDITIONEBS  . . 

from  McQuay,  Inc.,  utilize  central  sta¬ 
tion  heating  and  cooling,  and  are  effi¬ 
cient,  versatile  and  dependable.  Informa¬ 
tion  is  offered. 

Page  33  Item  221 


ftALVANIlED  SHEETS  . 

produced  by  Wheeling  Steel  are  an  in¬ 
tegral  part  of  any  effective  air  condition¬ 
ing  system.  Worics  easily  and  smoothly 
so  that  duct  seams  are  ^ways  tight  and 
right.  Galvanized  coating  never  flakes 
or  peels.  Information  is  available. 

Page  34  Item  222 


AIB  DIFFUSION  EQUIPMENT . 

is  produced  by  Anemostat  in  an  im¬ 
pressive  variety  to  meet  every  archi¬ 
tectural  and  engineering  requirement. 
Trademark  guarantees  quality.  Informa¬ 
tion  on  complete  line  is  available. 

Page  35  Item  223 


ASBESTOS^OEMENT  PIPE  BOOKLET  . . . 

offered  by  Johns-Manville  contains  24 
pages.  Describes  the  layout  and  installa¬ 
tion  economies,  wide  variety  of  fittings, 
diameters,  and  lengths,  its  adaptability 
to  venting  service.  Never  needs  paint¬ 


ing,  easily  cut,  resists  most  gases,  fumes, 
and  dusts. 

Page  36  Item  224 


A  PROTECTIVE  HOUSING . 

shields  a  DeBothezat  Bifurcator  motor 
from  contact  with  hot  and  cmrosive 
fumes.  The  result:  smoother  operation 
and  lower  motor  maintenance  cost.  In¬ 
formation  is  offered. 

Page  37  Item  225 


FIBER  GLASS  DUCT  LINER . 

offered  by  Johns-Manville  keeps  air 
ducts  quiet  and  makes  them  more  effi¬ 
cient.  Of  light  weight  material,  resilient 
and  strong,  rcdls  are  easy  to  cut  and 
fit,  as  well  as  pleasant  to  handle.  Pro¬ 
vides  maximum  insulation  value  for  dol¬ 
lar  invested.  Specification  and  installa¬ 
tion  data  available. 

Pages  38.39  Item  226 


AIB  DIFFUSERS  . 

with  built-in  diffusing  vanes  control  every 
cubic  foot  of  air  in  any  enclosure.  Agit- 
air  outlets,  from  Air  Ekvices,  Inc.,  offer 
predictable  air  distribution.  Information 
is  available. 

Page  40  Item  227 


FLOW  SWITCHES . 

offered  by  McDonnell  &  Miller  do  many 
jobs.  They  will  actuate  a  signal  light, 
sound  an  alarm,  stop  or  start  motors, 
start  or  stop  automatic  burners,  and  ac¬ 
tuate  metering  devices.  Bulletin  offered. 
Page  41  Item  228 


PACKED  EXPANSION  JOINTS . 

pr^uced  by  Yamall-Waring  guarantee 
continuous  service.  GunPakt  joints  never 
need  repacking,  are  rugged,  dependable, 
all-steel  units.  Many  in  service  over  25 
years  with  dnly  nominal  maintenance  and 
no  major  repairs.  Bulletin  is  offered. 
Page  42  Item  229 


QUIET  AIR-COOLED  CONDENSERS  . . . 

offered  by  Halstead  &  Mitchell  have  had 
fan  noise,  vibration,  and  rattling  engi¬ 
neered  out  of  them.  Deep  pitch  fans 
are  run  at  slow  speeds.  Casings  are 
rugged  and  will  not  loosen  with  use. 


Provision  for  winter  operation  and  mul¬ 
tiple  circuiting.  Information  is  available. 
Page  43  Item  230 


HEAT  EXCHANGERS . 

for  heating  or  cooling  liquids  or  gases 
are  built  by  Bell  &  Gossett  Co.  to  ASME 
Code  requirements.  The  company  offers 
a  brochure.  The  ASME  Story. 

Page  44  [  Item  231 


LOCK-SEAMING  OPERATIONS . 

can  give  trouble;  if  they  do,  Weirton  Steel 
Co.  recommends  switching  to  its  zinc 
coated  steel  as  other  fabricators  are  do¬ 
ing.  Booklet  is  available. 

Page  45  Item  232 


FISHMOUTH  BRANCH  FITTINGS . 

offered  by  H.  K.  Porter  cost,  for  exam¬ 
ple,  only  81c  for  2-inch  size  for  run 
pipe  to  36  inches.  Makes  the  difference 
between  breaking  even  and  making  a 
profit  on  competitive  contracts.  A  16- 
page  booklet  tells  the  whole  story. 
Page  46  Item  233 


QUIET  OPERATION . 

of  the  AcoustaFan  manufactured  by  The 
New  York  Blower  Co.  is  due  to  its  flow- 
nozzle  air  foil  wheel.  A  descriptive  bul¬ 
letin  is  offered. 

Page  47  item  234 


DIAL  THERMOMETERS . 

are  offered  in  new  and  complete  line  by 
Marsh  Instrument  Co.  for  piping  and 
duct  work.  For  use  on  heating  and  cool¬ 
ing  equipment,  air  ducts,  vessels,  kilns, 
ovens,  etc.  Bulletin  tells  the  whole  story. 
Page  48  Item  235 


AIR  DISTRIBUTION  EQUIPMENT . 

manufactured  by  Tuttle  &  Bailey  was 
installed  in  the  nation’s  significant  build¬ 
ings  in  1959  as  in  previous  years.  In¬ 
formation  is  available. 

Page  49  Item  236 


ZONING  VALVE . 

offered  by  Heat-Timer  has  100%  shut¬ 
off  for  positive  temperature  control  on 
steam,  hot  and  chilled  water  systems. 
New  brochure  containing  layouts,  appli¬ 
cations,  customer  benefits,  technical  data, 
and  prices  is  available. 

Page  105  Item  237 
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PACKAGED  AIR  CONDITIONING . 

by  Chrysler  Airtemp  includes,  as  stand¬ 
ard  equipment,  important  features  that 
would  cost  up  to  $364  to  add  to  con¬ 
ventional  air  conditioning.  Information 
is  offered. 

Page  107  Item  238 


DIRECT  READING  VELOMETER . 

measures  actual  air  delivery.  Simple, 
direct  reading  gives  instant  measurement 
in  any  distribution  system.  Alnor  velom- 
eter  is  portable,  easy  to  understand  and 
to  use.  Bulletin  is  available. 

Page  108  Item  239 


DUAL  FUEL  FORCED  DRAFT  RURNERS. . 

from  Iron  Fireman  make  firebox  boilers 
super-efficient.  They  cut  costs,  conserve 
bmler  heat,  produce  no  smoke,  and  re¬ 
quire  no  stack.  Information  is  available. 
Page  109  Item  240 


POWER  DRAFT  UNIT . 

for  industrial,  residential  and  institutional 
exhausting,  is  available  from  Quickdraft. 
It  increases  heating  and  combustion  effi¬ 
ciency  with  no  motors,  fans  or  bearings 
in  exhaust  lines.  Engineering  data  are 
offered. 

Page  110  Item  241 


CONDENSATE  PUMP  . 

frcxn  Sterling,  Inc.,  is  designed  specific¬ 
ally  for  small  installations,  yet  adequate 
for  jobs  up  to  2000  sq  ft  EDR.  It  al¬ 
lows  accurate  adjustment,  is  exceptionally 
quiet  and  dependable.  Information  is 
available. 

Page  112  Item  242 

WHEN  EXHAUST  FANS  . 

with  big  air  moving  capacities  are  speci¬ 
fied,  Jenn-Air’s  new  Hi-D  power  ex¬ 
hausters  meet  the  call.  Also  recommended 
are  the  company’s  all-aluminum,  low- 
contour  relief  vents.  Information  is  avail¬ 
able. 

Page  113  Item  243 


GALVANIZED  SHEET  . 

made  by  Inland  Steel  Co.  will  not  peel 
or  flake.  Ti-Co  sheet  is  tough,  firm,  yet 
soft  enough  to  take  the  most  complicated 
forming:  Pittsburgh  lock-seaming  or  any 


other  tough  fabricating  process.  Informa¬ 
tion  available. 

Page  114  Item  244 


MEN  OF  METALS . 

chose  Jenkins  valves  for  all  plumbing, 
heating  and  air  conditioning  lines  at 
Metals  Park,  new  headquarters  of  the 
American  Society  fw  Metals.  Informa¬ 
tion  on  company’s  valves  is  offered. 
Page  115  Item  245 


A  MASTER  CONTROL . 

for  your  central  fan  system  is  the  new 
Honeywell  transistorized  control  which 
combines  the  best  of  electronics  and 
pneumatics.  Wide  choice  of  specialized 
sensing  elements  is  c^ered.  Information 
is  available. 

Pages  116-120  Item  246 


ELECTRONIC  AIR  CLEANER . 

from  Minneapolis-Honeywell  offers  flut¬ 
ter-jet  washing.  It  removes  95%  of  all 
airborne  dirt.  Information  is  offered. 
Pages  116-120  Item  247 


A  SELECTION  FROM  . 

the  industry’s  greatest  line  of  compres¬ 
sors,  condensers,  coolers,  coils  and  con¬ 
trols  is  (^ered  to  Frick  distributors  and 
users.  Information  is  available. 

Page  120  Item  248 


ROOM  AT  THE  TOP . 

and  compact  Dunham-Bush  equipment 
enabled  Midway  Bowl  to  include  cus¬ 
tomer  comfort  in  remodeling  plans.  In¬ 
formation  is  available. 

Page  121  Item  249 


CONSTANT  VOLUME  REGULATORS  . . 

from  Barber-Colman  offer  these  advan¬ 
tages  in  high  velocity  air  transmission: 
Greater  design  flexibility,  stable  air  de¬ 
livery,  and  self-balancing  operation  of 
branch  ducts.  Catalog  is  available. 

Page  122  Item  250 


NEW  MOTOR  OPERATOR . 

from  Barber-Colman  Co.  is  transistorized 
for  proportional  control.  Electronically 
controlled  device  offers  superior  perform¬ 


ance  and  low  maintenance.  Brochure  is 
available. 

Page  123  item  251 


FOR  PUMPING  SEWAGE . 

and  other  liquids  containing  solids,  and 
for  sump  pump  applications,  Chicago 
Pump  Co.  offers  its  Inunersipump  sub¬ 
mersible  non-clog  sewage  and  sump 
pump.  Information  is  available. 

Page  124  Item  252 


HEAVY-DUTY  WHEELS . 

in  Peerless  Electric  air  moving  equipment 
are  completely  arc  welded  into  one 
homogeneous  whole.  Catalogs  on  equip¬ 
ment  are  available. 

Page  125  Item  253 


FIRER  GLASS  DUCT  FAN . 

from  Hartzell,  installed  to  exhaust  acid 
fumes  from  over  a  row  of  plating  tanks, 
reduced  corrosion  of  sprinkler  system 
heads  for  one  company.  Information  on 
fans  and  other  ventilation  products  is 
available. 

Page  127  Item  254 


NEW  FILTER  GAGE . 

from  F.  W.  Dwyer  tells  exactly  when  to 
change  filters,  lasts  indefinitely,  and  fits 
all  furnace  and  air  conditioning  units. 
Costs  only  $1.95,  Free  sample  offered. 
Page  128  Item  255 


FLEXIRLE  HOSE .  . 

from  The  Flexaust  Co.  is  adaptable  for 
all  kinds  of  fume  and  dust  control  and 
ventilation  uses.  It  is  durable,  light¬ 
weight,  and  easy  to  install.  Details  are 
available. 

Page  128  Item  256 


VENTILATION  FANS . 

at  both  ends  of  Pittsburgh’s  new  Fort 
Pitt  tunnel  were  Bayley  Type  AP  Series 
4  units.  Information  on  company’s  fans 
is  available. 

Page  129  Item  257 


INDUSTRIAL  HEATER . 

has  remarkable  adaptability.  Lennox 
Series  OG  units  have  efficient  heat  trans¬ 
fer  design  resulting  in  reduced  physical 
heater  size.  Dual  fuel  power  burners. 
Spec  sheets  are  offered. 

Page  130  Item  258 
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IMQinBT  SERVICE  FOB  ADVERTISED  PRODUCTS 


Use  this  Digest  to  locate  and  refer  to  the  advertisements  in  which 
you  are  particularly  interested,  then  fill  out  and  mail  a  prepaid 
multipurpose  postcard,  either  of  two  that  appear  on  the  yelbw 
page  following,  to  request  further  information  from  manufacturers. 


LlftHTWIl«HT  PRESSURI  CONTROL  . . 

from  The  Mercoid  Corp.  is  recommended 
for  mediums  not  injurious  to  steel  or 
silver  solder.  Ad  describes  circuit,  operat¬ 
ing  range  and  construction.  Bulletin  gives 
additional  data. 

Page  130  Item  259 


SPUN  ALUMINUM  VENTILATORS . 

are  offered  by  The  Burt  Mfg.  Co.  in 
both  direct  drive  and  V-belt  drive  units. 
A  databook  which  is  available  describes 
the  company’s  complete  line  of  modem 
roof  ventilators. 

Page  131  Item  260 


HIATINO  ROILERS . 

of  advanced  design.  Cleaver-Brooks 
Progress  boilers,  with  integrated  package 
design  pay  big  dividends  in  economical 
production  of  steam  or  hot  water.  In¬ 
formation  is  offered. 

Page  132  Item  261 


INSULATION  ADHESIVE . 

from  St.  Clair  Rubber  Co.  is  specially 
formulated,  and  offers  30%  savings  on 
labor  cost,  a  permanent  bond,  and  a 
neater  job.  Information  and  sample  are 
available. 

Page  133  Item  262 


SPRAT  NOZZLES . 

and  all  related  accessories  for  humidify¬ 
ing  are  available  from  Spraying  Systems 
Co.  For  industrial  installations  of  every 
size.  Everything  but  the  piping,  wiring 
and  compressor.  Bulletin  is  available. 
Page  133  Item  263 


CAST  IRON  RECEIVER . 

from  Wdl  Pump  Co.  is  a  simple,  com¬ 
plete  unit.  It  requires  only  one  return 
line  connection,  one  discharge  line  con¬ 
nection,  and  one  electrical  connection. 
Bulletin  is  offered. 

Page  133  Item  264 


OIL  tURNERS . 

plus  burners  for  gas  and  oil-gas  are 
offered  by  Todd  Shipyards  Corp,  They 
have  low  installation  and  maintenance 
cost,  yet  many  years  of  dependable  serv¬ 
ice.  Information  is  available. 

Page  134  Item  265 


ECONOMICAL  CONDENSERS . 

from  Niagara  Blower  Co.  are  lower  in 
first  cost  and  bring  greater  returns  in 
power  savings,  water  savings,  and  re¬ 
duced  maintenance  expense.  Two  bulle¬ 
tins  are  offered. 

Page  134  Item  266 


SOUTHWEST  HAAC  SHOW  . 

in  Dallas,  Texas,  Feb.  1  to  4,  1960,  will 
permit  you  to  see  the  newest  equipment. 
Complete  information  on  the  2nd  South¬ 
west  Heating  and  Air  ConditicHiing  Ex¬ 
position,  under  the  auspices  of  ASHRAE, 
is  available. 

Page  135  Item  267 


ROOF  VENTILATION  LINE . 

from  Allen  Cooler  &  Ventilator,  Inc., 
meets  all  requirements  efficiently  and 
economically.  Low  contour  units,  high 
velocity  units,  wind-driven  turbines,  and 
exhaust  fans.  Catalog  is  available. 

Page  136  Item  268 


POSITIVE  SEAUNG  INDICATORS . 

made  by  Allin  Mfg.  Co  proven  on  thou¬ 
sands  of  production  line  installations 
have  one  piece  extension  gasket  for  posi¬ 
tive  sealing  and  fool-proof  assembly.  Six 
sizes.  Complete  line  catalog  available. 
Page  138  Item  269 


SPUN  END  CHECK  VALVES . 

and  strainer  combination,  made  by 
Watsco,  is  so  finely  calibrated  that  a 
fraction  of  an  ounce  of  pressure  will 
open  the  passage,  permitting  a  smooth 
flow  without  the  usual  pressure  drop. 
Catalog  is  offered. 

Page  138  Item  270 


STOP  WATER  HAMMER . 

and  control  hydrostatic  shock  with  Jay  R. 
Smith’s  hydrostatic  shock  control.  De¬ 
signed  to  last  the  life  of  the  piping  sys¬ 
tem  without  failure,  unit  is  available  in 
six  sizes.  Booklet  is  available. 

Page  139  Item  271 


NON-SCALD  SHOWER  VALVE . 

from  Symmons  Engineering  Co.  is  called 
America’s  favorite.  Self-Cleaning  action 
prevents  clogging  and  saves  water.  Litera¬ 
ture  is  available. 

Page  140  Item  272 


HOT  WATER  HEATER . 

of  the  automatic,  commercial  type  is 
offered  by  Ewing  Mfg.  Co.  It  is  called 
the  low  cost  answer  to  the  hot  water 
problem  for  laundries,  restaurants,  mo¬ 
tels,  schools  and  apartments.  Prices  and 
details  available. 

Page  141  Item  273 


LOW  SILHOUETTE  AIR  MOVER . 

is  offered  by  Greenheck  Fan  &  Ventila¬ 
tor  Corp.  Low  velocities.  Weatherproof 
housing.  No  unsightly  curb  mountings. 
New  catalog  contains  all  details  and 
specifications. 

Page  141  Item  274 


INDUSTRIAL  FLOATS  . 

from  Arthur  Harris  &  Co.  are  offered  in 
copper,  stainless  steel,  monel,  steel,  brass 
and  aluminum.  They  are  built  for  open 
or  closed  tank  operation  at  low  or  high 
pressures  and  temperatures.  Catalog  is 
available. 

Page  141  Item  275 


A  QUIET  ANSWER . 

to  noisy  piping  is  the  reinforced  flexible 
rubber  pipe  sections  manufactured  by 
Vibration  Mountings,  Inc.  Descriptive 
bulletin  and  vibration  engineering  data 
book  are  offered. 

Page  142  Item  276 


COOL  THINKING.  COOL  FUN . 

are  offered  in  Marquette  University’s  air 
conditioned  Brooks  Memorial  Union 
through  use  of  equipment  from  The  Vil- 
ter  Mfg.  Co.  Literature  is  available. 
Page  144  Item  277 


AIR  MOVING  EQUIPMENT . 

from  Clarage  Fan  Co  was  selected  for 
Texas’  new  Southland  Center  because 
of  its  record  for  performing  quietly,  eco¬ 
nomically,  and  dependably.  Information 
is  offered. 

Inside  Back  Cover  Item  278 


HUMIDITY-TEMPERATURE  STATS . 

called  Comfostats,  outperform  ordinary 
thermostats  because  they  measure  and 
control  in  relation  to  both  temperature 
and  humidity.  Information  is  available 
from  the  manufacturer,  Johnson  Service 
Cmnpany. 

Back  Cover  Item  279 
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BOOKS  TO  HELP  YOU  WITH  YOUR  DESIGN  PROBLEMS 


DESKN  OF  All  CONOmOMIIfi  SYSTEMS 

by  F.  W.  HutchiiHOH 

115  full-page  charts  solve  proMems  of  air 
conditioning  system  design  involving  cool- 
Ing  load,  dpct  dwign,  paychrometrica,  aohr 
energy,  comfort  conditioning,  panel  cool¬ 
ing,  etc.  For  each  chart  the  engineering 
and  mathematical  background  {dus  design 
ei ample  and  strfution  are  given.  SM  Paassk 
lis  $7.M. 

TO  ORDER  CIRCLE  ■  ON  CARO  ABOVE 


DESI6N  OF  lEATWG  AND  VENTIUTINfi 

SYSTEMS  by  F.  W.  Hutchinson 
96  full-page  charts  sirfve  j^oUems  of  heat¬ 
ing  and  ventiladnf  invohrmg  load  determi- 
nation,  duct  desi^  panel  hearing,  solar 
heating  and  comioostfon  analysis.  Com¬ 
panion  book  to  Dedgn  oi  Air  Conditiooing 
Systems.  Same  methods  to  co^ain  and 
solve  problems  are  used.  3M  nmm,  M 
GMi,  $7.M. 

TO  ORDER  CIRCLE  C  ON  CARD  ABOVE 


COMBINATION  OFFEI 

Both  af  the  dbove  booka  by  Piof.  F.  W. 
natrbkMnn.  $12J«. 

TO  ORDER  CIRCLE  D  ON  CARD  ABOVE 


ITS  EASY  TO  GET 
THE  BOOKS  YOU  NEED 

Just  drele  th*  appropriate  letters  on  one 
of  the  cards  abo\^  and  drop  it  in  the  mail. 
We'll  ship  the  books  and  bill  you.  Or  you 
can  save  book  postage  if  you  send  pay¬ 
ment  with  your  order.  B'thar  way,  you  have 
full  return  privileges  if  not  satisfied. 


lANDMNR  OF  Att  CQNDITIONiNO. 

IEATM6  AND  VENTIUTIMI 

Edited  by  Clifford  Streek 

Completely  near  book  containing  thoosands  ol 
facts,  figures,  data  and  prindidec  hundreds  of 
charts,  tables  and  nuqw.  Ansarers  problems 
you  face  every  day  in  your  arork.  Subjects 
treated  dmcoopily  indude:  Air  Conditionm|, 
Air  Handling,  Building  Heat  Loss,  Climatic 
Data,  Combustion,  D^yee-Days,  Dual  Duct 
Desi^  Dust  CoBectkm,  Fuel  Estimating, 
High  Velocity  Air,  Mathematics,  Motors,  Pip¬ 
ing  and  numbing  Ps)rdm)metry,  Radiator 
Heating,  Refrigerants,  Service  Hot  Water, 


Solar  Data,  Steam  Floar,  Ventilation,  Warm 
Air  Heathig,  Terminology  and  a  complete 
cross  index.  1M4  PMsa,  7M*  x  59$ 

(Ms,  HhM.,  m  TaMsa,  flSJt. 

TO  ORDER  CIRCLE  L  ON  CARD  ABOVE 


SIMMEI  All  CONOmONMC 

^  S.  Korno,  J.  K  Cerrell  and  H.  D.  BereHher 
iVahiing  text  and  reference  book  on  resi¬ 
dential  air  conditioning  for  all  who  design, 
sell,  install  or  operate  these  systems.  Em- 
grams  show  medumisms  and  prindplas  of 
operation.  Information  undentandable  to 
beginner.  TeUs  how  and  why  things  are 
done  dm  way  they  are  and  what  makes 
equhanent  operate  the  way  it  does.  8t$ 
PS«SS^  2M  IBsb.,  IMt. 

TO  ORDER  CIRCLE  T  ON  CARD  ABOVE 


WINTEI  All  CONOmONMI 

by  S.  Konse,  J.  R.  Carroll  aad  H.  D.  Baroithar 
Docs  for  heating  eduU  Sammar  Air  Con- 
diriow^  dews  for  oooUng.  64#  Pagssb  317 


TO  ORDER  CIRCLE  U  ON  CARD  ABOVE 

COMIMATION  OFFEI 

Bo«h  af  the  above  Ak  CeadbloalBg  baaks, 

TO  ORDER  CIRCLE  V  ON  CARD  ABOVE 

MORE  BOOKS  USTED 
ON  OTHER  SIDI 
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BUSINESS  REPLY  MAIL 

NO  POSTAOf  NiCCSSAKY  IF  MAILED  IN  UNITED  STATES 

POSTAM  WIU  M  PAID  IT 

III  CONCITIOmNC,  lEATINfi  VENTIUTIN6 

93  WORTH  STREET 

NEW  YORK  13,  N.  Y. 

READERS  SERVICE  DEPT. 


WltMtMlMlMIMMTMtMmaitUtU 

miMaimmtisiwMwisttmmw 

MftMMTMtMIlMWlMimaUBKSMiVT 

MT  SM  Ml  m  tn  m  m  tT4  tri  «•  sn  m  m 

IMIMmimMM«MIMIMIMIMIMIM& 


MSMIUliTtUtlfSMMl 

IMMriMMIMIMlBttSM 

MiMIIMMlMCmM4MC 

MlflUMiMiM4MIM«Mr 


mil  ar  J«D 


TUi  Mrvica  H  nof  avilabb  fo 
MM  raadan.  Cards  «•  void 
March  I,  I960. 


cal  DM  IM  far  lb*  backs  MrsMi 


Dacambar  '59 


CIHCLi  POU  New  eQUIH4eNT 
AMD  UreHAWM  INQUIUeS 


emeu  Foe  AO-Dieesr  inquikus 


FUASe  niNT  eUAALY 


TO  oeom  tooxs  oesauuD  teuow 


USE  CONVENIENT  CARD  ABOVE  TO  ORDER  THESE  BOOKS 


■a  TDiKanK  vna  smoB 

by  OwM  S.  Uabwf 

A  comnkta  and  ooodM  enxMition  of  the 
prindplM,  dwlMi  hutallation  and  aopli- 
catioo  of  high  tenwenture  water.  Written 
by  the  deagner  of  many  of  the  worid*s 
largeet  tyitems.  For  engtneers,  operators, 
andownecs.  224  PagM,  IIP  HbM,,  $UI 

TO  ORDER  CIRCLE  M  ON  CARD  ABOVE 

KTIQOS  fflOMM  nPE  b,j.E.Y.A 

The  most  detailed  informatioQ  available 
on  standards  and  qtedal  joints  for  an  types 
of  metallic,  glass,  tile,  plastic  and  concrete 
p^  Data  on  joints  designed  to  take  iq> 
movement  due  to  eimansioo  and  contrac¬ 
tion.  234  Pmss^  2«  Dm,,  $4JI. 

TO  ORDER  CIRCLE  O  ON  CARD  ABOVE 

KSMI  IF  MSTnU  EXIMOT  srn^ 

Cenpletely  rsvbsd  ltd  EdWaa 
by  Jelm  L  Al^ 

lliis  das&ic  teott  on  how  to  design,  bufi* 
and  boy  mdostrial  esbanst  systems  has 
been  brought  mMo^late  to  meet  modern 
sttmdards  of  industrial  cnvironinenL  De¬ 
velopments  and  advMces  in  devices  and 
tachniqMs  described.  254  Plsfsi^  137  Dias., 


TO  ORDER  CIRCLE  I  ON  CARD  ABOVE 


DESIfiN  OF  niMIMfi  MD  DUIttK 

SYSTEHS  by  L  Blsedsfiasaa 

Detailed,  illnstrated  guide  covering  modern 
plundMng  practice  and  design.  Ba^  pn^ 
lems  as  wdl  as  modern  roedalhred  topics 
are  discussed.  32S  Pmm,  ill  Dias.,  VM. 
TO  ORDER  CIRCLE  P  ON  CARD  ABOVE 


FLHDFUminPQ  byC.H.MeCI.!e 
How  to  solve  proUems  involving  tiie  fbw 
of  liqnids  and  gases  tiiroogh  P^>^  How  to 
hanme  viscosity,  friction,  heat,  and  other 
factors  eroessed  in  various  dimensional 
systems,  worked-out  problems  show 

principles.  124  Paps,  If 

TO  ORDER  aRCLE  J  ON  CARD  ABOVE 


PUNT  MD  fmm  nimuTNM 

by  W.  C.  L 

ueatgn  factors  and  data  that  can  be  Hiplied 
to  any  situalion,  Principles  are  dear,  logi- 
^  Shows  how  to  estimate  exhaust  re¬ 
quirements  for  dust  and  fume  producing 
procsssM,  hot  or  cold.  Princqdes  of  pea- 
eral  ventOation  and  bulk  msierials  han¬ 
dling.  44S  Pi«ss^  172  mna.,  99  Jl. 

TO  ORDBl  CIRCLE  9  ON  CARD  ABOVE 


INDISTIUL  lUT  TIMSFU 

by  F.  W.  Hutebimon 

Provides  123  time-saving  working  graphs 
for  tile  direct  solution  of  most  commonly 
encountered  problems.  Onqdis  are  equd 
in  accuracy  to  the  eouatioiu  from  which 
they  are  dmved  and  help  eliminate  errors 
in  calculation.  334  Papa,  134  Cbnis  sesd 
UsHn  97  Jl. 

TO  ORDER  CIRCLE  N  ON  CARD  ABOVE 


SNOW  MaTINI  by  T.  Napier  Adlem  ’ 
Correct,  tested  steps  in  planning,  designing, 
building  and  operating  snow  melting  sys¬ 
tems.  Time  saving  charts  tables  and 
give  data  and  rii^iry  every  step. 


TO  ORDER  CIRCLE  t  ON  CARD  ABOVE 


FIOWMDFM  byC.H.Bwry 
Covers  the  flow  of  gas  throush  ducts,  and 
fan  performance  and  contrc^  moving  air 
through  ducts,  fan  selection  and  control, 
duct  arranpment,  system  diaracteristics, 
flow  aiudyM  Bask  data  and  methods  used 
to  gyatem  resistance.  Practical  in¬ 

formation  for  selecting  a  fan  for  any  duty. 
2n  Ptpa,  14  Hm.,  94JI. 

TO  ORDER  aRCLE  I  ON  CARO  ABOVE 
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THIS 

TEXAS 

GIANT 
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draws  its  breath  from  CLARAGE  equipment 


Slandiiifr  tail  on  lh<‘  Dallas  skyline  is 
(In*  tu'w  SonI hlatnl  ('.enter  ...  a  l2-sloi  \ 
oflie(*  low«*r  and  lh(*e()nneelinjr2'>-sloiy. 
()()0-ro(nn  Sln*ial<>n-I)allas  Hotel,  lleri*. 
as  in  so  many  other  iinpressiv«*  stnie- 
t»in*s.  ('Iara};e  ecpiipment  is  in  iis«*  86 

Dependable  equipment  for  making  air  your  servant 


Type  \ll  system  fans,  1  Ready  I'nit 
v(‘ntilatin^  s(‘(s,  6  I  nitherin  fan  units. 
Prompting  the  select  ion:  C.larafie's  record 
for  |)erforinin'.'  (piietly,  (‘eonomiealh , 
(tepeudahly  lnvesti;:ate  the  ifiialHy  line 
w(‘  inamd'aet  lire  for  hiiildin^'sofall  ( \  pes. 


Kalamazoo,  M ichigan 

SALES  ENGINEERING  OFFICES  IN  ALL  PRINCIPAL  CITIES  •  IN  CANADA;  Canada  Fans,  Ltd.,  4285  Richelieu  St.,  Montreal 


Johnson 
Comfostats 
give  your  clients 
new  dimensions 


comfort 


outperform  ordinary  thermostats  because  they  measure 

and  control  in  relation  to  both  temperature  and  humidity! 


The  U.  S.  Weather  Bureau’s  recently  published  Temperature-Humidity 
Index  has  made  your  clients  aware  as  never  before  of  the  effect  on  comfort 
of  both  temperature  and  humidity. 


Johnson  Comfostats  are  designed  to  control  according  to  this  Temperature- 
Humidity  Index,  regulating  temperature  in  proportion  to  humidity 
changes.  Since  comfort  at  any  given  temperature  varies  according  to  the 
relative  humidity,  this  humidity-compensated  instrument  meets  modern 
comfort  demands  with  greater  accuracy  than  ordinary  room  thermostats, 
which  control  the  dry  bulb  temperature  only. 


Comfostats,  an  exclusive  Johnson  development,  are  available  in  room, 
Dual  room,  insertion,  and  submaster  models  with  a  wide  choice  of 
operating  features,  including  adjustable  sensitivity  to  humidity  changes. 


Be  sure  to  investigate  the  unique  advantages  of  the  Comfostat.  Call 
your  local  Johnson  representative  or  write:  Johnson  Service  Company, 
Milwaukee  1,  Wisconsin.  105  Direct  Branch  Offices. 


JOHNSON  ^CONTROL 

PKEUMATIC  IJ^I  SYSTEMS 

DESIGN  •  MANUFACTURE  •  INSTALLATION  •  SINCE  1885 


TEMPERATURE  &  AIR-CONDITIONING  CONTROL  SYSTEMS  FOR  COMMERCIAL,  INDUSTRIAL  &  PUBLIC  BUILDINGS-AND  SHIPS 


